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INTRODUCTION 


NOTE 


The term RADIO SET refers to a 
combination of both the Transmitter 
and the applicable Radio Frequency 
Amplifier. The actual Radio Set 
nomenclature, part number and NSN 
are for reference only and cannot be 
requisitioned. Not all locations 
require both Amplifier and Transmit- 
ter to accomplish their mission. The 
Radio Frequency Amplifier is needed 
only when more than 10 watts is nec- 
essary. Should a “set” be required at 
any location that location will have to 
requisition both the Radio Frequency 
Amplifier and Transmitter sepa- 
rately. When a “SET” is used the 
Transmitter and Amplifier will need 
to be listed separately on their Table 
Of Allowance (TA). See Table 1-1 for 
correct configurations. 


This manual contains information to install, 
operate and maintain transmitter T-1108(V)/GRT- 
21(V), or T-1109(V)/GRT-22(V) independent of or 
in combination with RF Amplifier AM-6154/GRT- 
21 and AM-6155/GRT-22. 


Both transmitters are identical in physical 
size as are either amplifier. Both transmitter and 
amplifiers are designed for mounting in a stan- 
dard 19-inch rack or cabinet and can be installed 
either independently or in combination. 


Radio Transmitter T-1108(V)/GRT-21(V) oper- 
ates in the amplitude modulation (AM) mode. It is 
capable of transmitting on any one of 680 channels 
spaced 50 KHz between 116.00 KHz and 149.95 
KHz (VHF). By exchanging certain of the fre- 
quency determining modules with their corre- 
sponding UHF modules, the T-1109(V)/GRT-22(V) 
configuration is established which provides trans- 
mission capabilities on any one of 3500 channels 
spaced 50 KHz between 225.00 and 399.95 MHz 
(UHF). 


Information in this manual is presented in 
six chapter and one index. Chapter 1 contains a 
description of the equipment from a functional 
standpoint including the capabilities and limita- 
tions. Information is provided covering leading 
particulars, equipment supplied, and auxiliary 
equipment required but not supplied. Chapter 2 
contains information for installation planning, 
logistics, installation procedures, and preparation 
for reshipment. Chapter 3 describes all operating 


controls, indicators, and interlocks, and provides 
starting, operating, stopping, and emergency oper- 
ation procedures. Chapter 4 discusses the princi- 
ples of operation on a functional system basis and 
also to an operational or signal sequence flow. 
Chapter 5 includes maintenance and alignment 
procedures. Chapter 6 contains circuit diagrams. 
The alphabetical index following Chapter 6 pro- 
vides references to the appropriate paragraphs 
according to the subject covered. 


Table 1-1 is included here in the introduction 
as a cross-reference and indicates which modules 
are used in each configuration of the transmitter 
and which amplifier is used with each transmitter. 


Changes to this manual will be indicated by a 
vertical line in the margin extending close to the 
entire area of the material affected and at the 
binding edge of the page. Change symbols are not 
used for: 


a. Introductory material, indexes, and tabular 
data where the change cannot be 
identified. 


b. Blank space resulting from the deletion of 
text or an illustration or a table. 


c. Correction of minor inaccuracies, such as 
spelling, punctuation, relocation of mate- 
rial, etc., unless such correction changes 
the meaning of instructive information and 
procedures. 


Reference is made to T.O. 00-25-234, General 
Shop Practice Requirements for the Repair, Main- 
tenance and Test of Electronic Equipment for 
instructions concerning procedures and specific 
materials to be used in soldering this equipment. 


The following publications are listed for refer- 
ence and govern the manner of preparation, use of 
symbols, terms, reference designations, and abbre- 
viations in this manual. 


Military Specifications: 


MIL-M-38730 
(USAF) 


Manuals, Technical: 
General Requirement 
For Preparation Of 


MIL-T-9941 (USAF) Technical Manuals: 
Ground C-E Equip- 
ment Facility Site and 
System, Preparation 


Of 
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Military Standards: 


MIL-STD-12 Abbreviations For Use 
on Drawings and in 
Technical Type Publi- 
cations 


MIL-STD-15-1 Graphical Symbols 
For Electrical and 
Electronic Diagrams 


ASA Y32.16-1965 Electrical and Elec- 
tronics Reference Des- 
ignations 


Change 22. viiA/(viiB blank) 


Style Manual: 


Library of Congress Catalog No. Z253.U58 U.S. 
Government Printing Office 


Refer to T.O. 31R2-2GRT-512 “Addition of 
High Voltage Switch on AN/GRT-21/22” and T.O. 
31R2-2GRT-514 “Intermodulation Distortion Modi- 
fication on T-1108/GRT-21.” 
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Table 0-2. VHF Transmitter T-1108(V)/GRT-21(V) Configuration Matrix 


‘dn pun ,oGre s,N/S U! pesn <z| 


“O1v 5ulBoupw 4p jsijplIseds juaweBoUDW AJOJUaAU] JODJUOD ‘Asn palolujsey <a] 


‘ZOLTZVO08 N/d ESN 89404 sly 404 
“LOZZZv008 N/d SD pexiDW 8q PjNOYs PUD psaljljusp! Ajaedouduu S| 297727 vO008 N/d Ppeyx4DUWI PADS JINDIAIS Auy * 


<1] <tc] <1] Loesgoslg = dmg /4eauig “alyiduiy 
<1] X ao L97ZS6008 4eXey/40}!U0W psdoqu| 
SS 191809008 49!}!|\dWy 18Mod 
X L91eS7008 4oppjnBay 4uls}De} 
X 190¢S7008 A\ddng 418m0d 
196198008 49z|seypuss 
rai 199756008 4e1/di[NW 404D)|1980 
ad £906Z7008 4OJDILOSQ [DSA 
X z906Z7008 4O4DIIIOSQ [DySAID 
X 19S¢cv008 qeqnog 4y 
X 19eecv008 + 104jU0D JY 
X 1917zv008 JO}DINPOW 4933Ng 
X X X X X 196127008 Josyuog 
X X X X X 192127008 4aysud4 | [O4JUOD 
X Xx X X X 1991zZ7008 Jopojnbexy 
X X X X X 197127008 Jojoejeq Jal }|duy 
Xx 195592008 Jelyduiy eur 
Xx X X Xx L9¢177008 4osseidwiod olpny 
oe yee 
S8/E8/ EY ES) ES 
O/B) 9S) 8) LS 
OE (S/S /S 
S(A) /r(A) /2(A) / 2A) / L(A) 


(A) 1Z-LY9/ (A) SOL 1-1 folpoy ‘eyitusuD4 


Jo} IWUSUDIL JHA 


F 9323826 


x Change 22 


T.O. 31R2-2GRT-102 


Table 0-3. UHF Transmitter T-1109(V)/GRT-22(V) Configuration Matrix 
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Table 0-4. Radio Frequency Amplifier (VHF/UHF) Configuration Matrix 
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Amplifier, Radio Frequency AM—6154/GRT—21 and AM6155/GRT—22 


Figure 1. Transmitting Set, Radio AN/GRT-21 and AN/GRT-22 
NOTE 


Transmitter Nomenclature, Part 
number, NSN are for reference only 
and cannot be requisitioned. 
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CHAPTER 1 


GENERAL INFORMATION 


With the switch off and the fuse cap 
removed, 115 VAC (hot side) on the 
exposed end of fuse holder (F1). When 
removing or replacing any fuse, the 
AN/GRT-21/22 should be disconnected 
from the 115 VAC source. Failure to 
comply with this WARNING could 
result in serious injury or death. 


NOTE 


The term RADIO SET refers to a 
combination of both the Transmitter 
and the applicable Radio Frequency 
Amplifier. The actual Radio Set 
nomenclature, part number and NSN 
are for reference only and cannot be 
requisitioned. Not all locations 
require both Amplifier and Transmit- 
ter to accomplish their mission. The 
Radio Frequency Amplifier is needed 
only when more than 10 watts is nec- 
essary. Should a “set” be required at 
any location that location will have to 
request both the Radio Frequency 
Amplifier and Transmitter sepa- 
rately. When a “SET” is used the 
Transmitter and Amplifier will need 
to be listed separately on the Table Of 
Allowance (TA). See Table 1-1 for 
correct configurations. 


1-1. INTRODUCTION. This chapter contains 
information concerning Transmitting Set, Radio 
AN/GRT-21 (V) and Transmitting Set, Radio AN/ 
GRT-22(V). A description of the equipment, its 
purpose and strategic mission, capabilities and 
limitations, leading particulars, and operation are 
discussed in the following paragraphs. 


1-2. DESCRIPTION AND PURPOSE. 


1-3. Transmitting Set, Radio AN/GRT-21(V), 
hereinafter referred to as the VHF transmitting 
set, is comprised of Transmitter, Radio T-1108(V)/ 
GRT-21, hereinafter referred to as the VHF 
exciter,and Amplifier, Radio Frequency AM-6154/ 
GRT-21, hereinafter referred to as the VHF power 


amplifier. When only 10 watts is required, the 
exciter only is necessary. 


1-4. Transmitting Set, Radio AN/GRT-22(V), 
hereinafter referred to as the UHF transmitting 
set, is comprised of Transmitter Radio T-1109(V)/ 
GRT-22, hereinafter referred to as the UHF 
exciter, and Amplifier, Radio Frequency AM-6155/ 
GRT-22, hereinafter referred to as the UHF power 
amplifier. When only 10 watts is required, the 
exciter only is necessary. 


1-5. An oscillator-synthesizer module is available 
which is directly interchangeable with and 
replaces the crystal oscillator module 


1-6. The VHF exciter, utilizing the oscillator-syn- 
thesizer is capable of transmission on any one of 
2720 channels spaced 12.5 khz between 116.00 
mhz and 149.9875 mhz. 


1-7. The UHF exciter, utilizing the oscillator-syn- 
thesizer is capable of transmission on any one of 
7000 channels spaced 25 khz between 225.00 and 
399.975 mhz. 


1-8. Frequency selection utilizing the oscillator 
synthesizer module is obtained by direct dialing 
the required input frequency to the doubler or 
quadrupler module. 


1-9. An oscillator-multiplier module is available 
which is directly interchangeable with the crystal- 
oscillator module or the oscillator-synthesizer mod- 
ule. This oscillator-multiplier module differs from 
the crystal oscillator series in that it utilizes a fun- 
damental crystal rather than a fifth overtone type 
and the crystal oven is eliminated. Frequency 
accuracy is determined by “pulling” the crystal. 
Tuning is accomplished to the exact frequency by 
monitoring the frequency with a counter. 


1-10. Common to both the VHF exciter and the 
UHF exciter is Keyer, KY-668/GRT, hereinafter 
referred to as the special purpose keyer. 


1-11. The VHF transmitting set and the UHF 
transmitting set are designed for worldwide 
deployment in the air-traffic control service and 
provide ground-to-air and point-to-point voice com- 
munication. See figure 1-1. 


1-12. The VHF transmitting set and the UHF 
transmitting set are designed to perform reliably 
in an air-traffic control environment. 
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1-13. The VHF exciter is a crystal-controlled self- 
contained solid-state assembly that operates in the 
amplitude modulation (AM) mode. It is capable of 
transmission on any one of 680 channels spaced 50 
khz between 116.00 mhz and 149.95 mhz as deter- 
mined by the operating frequency of the crystal 
used. Transmitter has capability of Secure Voice 
Operation. 


1-14. The UHF exciter is a crystal-controlled 
self-contained solid-state assembly that operates in 
the amplitude modulation (AM) mode. It is capa- 
ble of transmission on any one of 3500 channels 
spaced 50 khz between 225.00 mhz and 399.95 
mhz as determined by the operating frequency of 
the crystal used. The UHF exciter configuration is 
normally obtained by substituting UHF modules 
for the comparable VHF frequency determining 
and controlling modules. 


1-15. The VHF exciter and the UHF exciter have 
provisions for use of an external precision oscilla- 
tor in lieu of a crystal for frequency control. 


1-16. The VHF exciter and the UHF exciter are 
capable of providing a minimum carrier power of 
10 watts with 90 percent modulation capability. 


1-17. When driven by their corresponding excit- 
ers the VHF power amplifier and the UHF power 
amplifier are capable of providing a minimum car- 
rier power of 50 watts with 90 percent modulation 
capability. 


1-18. The special purpose keyer provides addi- 
tional keying capability when the standard keying 
circuit is not adequate for the special environment 
confronted by the exciters. 


1-19. The VHF exciter and the UHF exciter and 
power amplifiers each have their own integral 
power supplies. 


1-20. LEADING PARTICULARS. 


1-21. The physical and electrical characteristics 
of the VHF exciter and the UHF exciter and power 
amplifiers are listed in table 1-1. 


1-22. CAPABILITIES AND LIMITATIONS. 


1-23. The capabilities and limitations of the VHF 
exciter, the UHF exciter, the VHF power ampli- 
fier, and the UHF power amplifier are listed in 
table 1-2. 


1-24. EQUIPMENT SUPPLIED. 


1-25. Equipment supplied comprising the VHF 
transmitting set and the UHF transmitting set is 
listed in table 1-3. 


1-26. EQUIPMENT REQUIRED BUT NOT SUPPLIED. 


1-27. Test equipment or equivalent required for 
maintenance but not supplied with the VHF and 
UHF transmitting set is listed in table 1-4. 


Table 1-1. Leading Particulars 


CHARACTERISTIC 
PRIMARY INPUT POWER 


REQUIREMENT 


105, 120, 210 and 240 volts + 10%, single phase 47 hz 


to 420 hz, 140 watts maximum. If ac power fails, a 24 
volt lead acid battery is automatically switched in to 


VHE/UHF Exciter 


provide emergency power for a period dependent on the 


battery amp-hr (AH) capacity. A 100 AH battery will pro- 
vide power for approximately 15 hours to a transmitter con- 
tinuously keyed. When 210, 240 ac power operation is 
required and wire on PS1TB1, terminal 7 is a gray wire (this 
note does not apply when black with white tracer wire is on 
terminal 7) make certain that wire gauge size is No. 22 and 
that gray wire on terminal 5 of PS1TB1 is No. 20 gauge. In 
some equipments these wires have been inadvertently re- 


versed. 


105, 120, 210, and 240 volts + 10%, single phase 47 hz to 


VHF/UFH Power Amplifier 


420 hz 610 watts maximum. Automatic switching of anten- 
na from power amplifier to exciter upon loss of ac power or 
failure of the power amplifier. 
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CHARACTERISTIC 
PHYSICAL DESCRIPTION 
VHE/UHF Exciter 


Dimensions 


Weight 
VHD/UHF Power Amplifier 


Dimensions 


Weight 
CABLE REQUIREMENTS 
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Table 1-1. Leading Particulars (Cont) 


REQUIREMENT 


5-1/4 inches high; 17-3/4 inches wide; 16-7/8 inches deep 
(Standard 19-inch rack or cabinet mounting). 


43 pounds 


7 inches high; 17-3/4 inches wide; 18-1/2 inches deep (Stan- 
dard 19-inch rack or cabinet mounting). 


70 pounds 
Provided by Air Traffic Control Central 
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Table 1-1. Leading Particulars (Cont.) 


REQUIREMENT 


Non-operating and Storage 


Ambient Temperature: —29°C to +60°C 
Relative Humidity: 5% to 95% 
AC Line Voltage: 105, 120, 210, and 240 volts + 10%, single 


phase 

AC Line Frequency: 47 hz to 420 hz ' 
DC: 22 to 30 volts “3 
Duty Cycle: Continuous unattended at rated power 90% 
modulated. 

Altitude. 0 to 10,000 Ft. MSL 


Warm-up Time: 30 minutes maximum with crystal 
oscillator module; § minutes maximum with cecillator- 
synthesizer module, 


Frequency Accuracy (Oscillator-Synthesizer) 
+ 0,0005% after 5 minute warm-up. 


Ambient Temperature: 62°C to +71°C 
Relative Humidity: 5% to 95% 
Barometric Pressure: 3.34 inches Hg to 31 inches Hg 
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Table 1-2. Capabilities and Limitations 
CHARACTERISTIC REQUIREMENT 


VHF EXCITER 


Frequency Range Oscillator and 
Oscitlator-Multiplier Module 


Frequency Range (Oscillator- 
Synthesizer Module) 


UHF EXCITER 


Frequency Range Oscillator and 
Oscillator-Multiplier Module 


Frequency Range (Oscillator- 
Synthesizer Module) 


VHF/UHF EXCITER 


Frequency Accuracy 


POWER OUTPUT 


VHF/UHF Exciter 


VHF/UHF Exciter with 
VHF/UHF Power Amplifier 


VHF/UHF EXCITER 


1°4 


116.00 mhz to 149.95 mhz with 680 channels spaced 
SO khz within this range. 


116.00 mhz to 149.9875 mhz with 2720 channels spaced 
12.S khz within this range. 


225.00 mhz to 399.95 mhz with 3500 channels spaced 
$0 khz within this range. 


225.00 mhz to 399.975 mhz with 7000 channels spaced 
25 khz within this range. 


Crystal controlled: semiconductor proportionally controlled 
crystal oven. No more than + 0.001% drift from operating 
frequency after 30-minute warm-up. Oscillator-synthesizer: 
+0,0005% after S-minute wann-up. 


10 to 12.5 watts into 50-ohm resistive load over entire fre- 
quency range at 90% + 10% modulation level. Capable of normal 
operation at this carrier power level when working into reactive 
louds producing a vswr of not greater than 3 to }, 


50 10.52.5 watts into $0-ohm resistive load over entire fre- 
quency cange at 90% + 10% modulation fevel. Capable of normal 
operation at this carrier power level when working into reactive 
loads producing a vswr of not greater than 3 to 1. 


Modulation RF carrier capable of 90% + 10% amplitude modulation at full 
power output by any sine wave frequency between 300 hz and 
6000 hz. 

Duty Cycle Continuous. unattended at cated rf power output 90% 


Harmonic and Spurious Output 


Audio Frequency Response 


Wide Band Data Input 


Audio Compression and Limiting 


Change 10 


amplitude modulated, 


Spurious frequencies and harmonics of the carrier frequency 
at all modulation levels up to 90% and frequencies up to 1000 
mhz 80 db below level of carrier fundamental frequency. 


Between 300 hz and 6000 hz modulation amplitude within +1 
db and --2 db from the modulation amplitude at 1000 hz. 


300 hz to 2§ khz modulation amplitude within +1 db and —4 
db from 1000 hz. 


Prevents ovennodulation of carrier under all conditions 90 + 10% 
modulation level maintained with audio input levels from -15 
dbm to +10 dbm, (or ~3S dbm to -15 dbm when special 
strapping option js used). 
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Table 1-2. Capabilities and Limitations (Cont.) 


__CHARACTERISTICS REQUIREMENT 
Audio Distortion At rated carrier output 90% modulated and at all fre- 


quencies between 300 hz and 6000 hz total harmonic 
distortion in demodulated output condition less than 
10% at 0 db compression and limiting. Under same con- 
ditions with maximum compression and limiting total 
harmonic distortion less than 15%. When the line 
amplifier module is used in the exciter no compression 
‘exists. When R10 is properly adjusted distortion will 
be less than 10%. 


Keying Semiconductor switching devices. External and local 
Ans keying provisions. 


Local: 


a. Carbon microphone 
b. Dynamic microphone 
ce Carrier test 


Remote: 


a. Simplex ground 

be. XKY-668/GRT, (Navy Only) Special Purpose Keyer: 
Provides external keying in push-to-talk mode by 20 to 
60 ma into 150 ohms and 50 volts or 100 volts into 
47 K ohms or 300 hz to 3000 hz tone. 

ce. Inboard Monitor/Keyer (optional): Provides 
external non-polarized voltage keying up to 48 Vdc. 


Thermal Protection Solid-state protective circuitry actuated at 85°C. 
ian Typically, no air flow exists into the cavity. or i 
the detected fan voltage is low due to fan failure. 


Status Monitor With the Inboard Monitor/Keyer A3 installed 
(optional), signal outputs are provided for external 
monitoring of forward power, reverse power, audio 
input, and output percentage of modulation. Impedance 
of each output is 300 ohms. 


VHF/UHF POWER AMPLIFIER 
Antenna Transfer Circuit Automatic semiconductor control of coaxial relay 
switching of antenna from power amplifier to exciter 
upon loss of primary ac power or power amplifier 
failure, or vswr of greater than 3 to 1. 


Thermal Protection Solid-state protective circuitry, activated when exit 
air from rear port exceeds 147°C typically. 
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Table 1-3. Equipment Supplied 
OFFICIAL 
NOMENCLATURE COMMON NAME 
Transmitter, Radio T~1108(V)/GRTI-21 VHF Exciter 
Keyer KY-668/GRT (Navy only) Special Purpose Keyer 

Amplifier, Radio Frequency AM-6154/GRT-21 VHF Power Amplifier 
Transmitter, Radio T-1109(V)/GRT-22 UHF Exciter 

Keyer KY-668/GRT (Navy only) Special Purpose Keyer 

Slide, Drawer Extension ITT P/N 512308-1 & 512308-2 


NOTE 


Slide Drawer Extensions and 
Interface Cable Kit must be 
Shipped with the radio set. 
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Table 1-3. Equipment Supplied (Cont.) 


OFFICIAL 
NOMENCLATURE 


Amplifier, Radio Frequency AM-6155/GRT-22 
Interface Cables, 8006149G1 (For 50 Watt Configuration). 


Required for AN/GRT-21(V) or AN/GRT-22(V) 
Transmitting Sets.. Consists of: 


Cable, Special Purpose, ITT 8006147G2 (W1) 
Cable, Special Purpose, ITT 800614763 (W2) 
Cable, Special Purpose, !TT 800614561 (w3) 
Cable, Special] Purpose, ITT 8006145G2 (w4) 
Cable, Special Purpose, !TT 8006150G1 (WS) 
Connector, Plug, MS3108A-24-28S 


Clamp, Cable, MS3057-16A 


interface Cables, 8006149G2 (For 10 Watt Configuration). 


Required for T-1108(V)GRT-21 or T-1109(V)GRT-22 
Exciters only.{Required when requisitioned or returned 
as separate unit). Consists of: 
Cable, Special Purpose, ITT 8006147G2 (W1) 
Connector, Plug MS3108A-24-285 | 


Clamp, Cable, MS3057-16A 


Interfacr Cables, 8006149G3. Required for AM- 
6154/GRT-21 or AM-6155/GRT-22, Linear Power 
Amplifiers only. (Required when requisitioned or 
returned as separate unit). Consists of: 


_Cable, Special Purpose, 8006147G3(W2) 
Cable, Special Purpose, 8006145G1(W3) 
Cable, Special Purpose, 8006145G2(W4) 
Cable, Special Purpose, 8006150G 1(W5) 


COMMON NAME 


UHF Power Amplifier 


Exciter AC Input Cable 

Power Amplifier AC Input Cable 
Coaxial Interconnect Cable 
Coaxial Interconnect Cable 
interconnecting Cable 
Connector 


Clamp 


Exciter AC input Cable 
Connector 


"Clamp 


Power Amplifier AC Input Cable 
Coaxial Interconnect Cable 
Coaxial interconnect Cabie 


interconnecting Cable 
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Table 1-4, Equipment Required (Or Equivalent) But Not Supplied 
A EA LI I EE ED A A BA ESI ESE SAE TE POE SE EST SC EOE I IY DE ET I I OO I I IELTS m 


MODEL OR TYPE . FEDERAL STOCK 
DESCRIPTION DESIGNATOR NUMBER 
Plug-In Unit, Electronic Tektronix 1A] 

Dummy Load, Electronic Bird 8135 
Counter, Frequency Measuring Hewlett Packard 5245L 
Plug-In Unit, Electronic Hewlett Packard $253B 
‘Test Set, RF Power Bird 43 
| Oscilloscope Tektronix, RM547 6625-929-1895YA 
Plug-In Unit, Electronic Tektronix, 1L20 6625-722-1694YA 
Plug In Unit, Electronic* Tektronix, 11 6625-933-2719YA 
Meter, Vector Impedance* Hewlett Packard 4815A 6625-06 1-0225 
Distortion Analyzer* Hewlett Packard 334A 6625-871-8012 
" Voltmeter, Electronic Fluke 801 6625-753-2114 
Multimeter, Digital | Fluke 8300A 6625-00-432-5221 
Crystal Unit, Quartz | CR-143/U (Holder Type HC-27/U) _ 
Power Supply, 19.5 V @ 10a* New Jersey Electronics QR 36-10 
Directional Coupler* _ Hewlett Packard 778D 5985-239-3215 
Power Meter* Hewlett Packard 430C 6625-560-6084 
Thermistor Mount* Hewlett Packard 477B 
Attenuator 10 dB, SW* Microlab/FXR AE-10-N 
Attenuator 3 dB, 20 W* Narda 766-3 
Attenuator 20 dB, 100 W* Electro-Impulse AX20-100 
Attenuator 20 dB, 5 W* Narda 765-20 
Power Supply, 0-18 V* . | Power Design 3650S 
" Ammeter, 0-15 Amps* | Weston Model 931 
Card Extender | ITT P/N 8004809 


CHANGE 1 17 


TO 31R2-2GRT-102 


DESCRIPTION 


Element, RF Power 
Element, RF Power 
Element, RF Power 
Element, RF Power 
Generator, RF 
Oscillator, Audio 
Generator, Sweep * 
Multimeter « . 
Voltmeter, RF * ; 


Bench Top Exciter/LPA Test* 


Generator 


Test Set, Radio AN/GRM-102* 


Attenuator, Variable 


Double Balanced Mixer 


Puller, Circuit Card (optional } 


Tool Assy, Special Nut 


Table 1-4. Equipment Required (Or Equivalent) But Not Supplied (Con’t.) 


MODEL OR TYPE 
DESIGNATOR 


Bird 25C 

Bird 100C 

Bird 25D 

Bird t00D. 

Hewlett Packard, 608 
Hewlett Packard, 200AB 
Texscan, RS5O 

Hewlett Packard, 427A 
Boonton, 9ICA 


TS-3691/GRT 
8121800G1 
8004801G1 


. 874-Gal 


HP 10514A 
1733 
8637112-10 


FEDERAL STOCK 
NUMBER 


6625-00-980-8255 
6625-00-804-9671 
6625-00-581-5894 
6625-00-678-0464 


6625-00-126-0196 
6625-00-41 1-0687YA 
6625-00-135-0407YA 
6625-00-973-2294 


6625-01-038-7120 


6625-00-247-4713ZX 


5210-00-409-3742 
5120-01-250-7244ZX 


NOTE: Alternate r-f wattmeters may be used provided a d-c continuity .is not required on the coaxial input. _ 


(*) For depot use only. 
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CHAPTER 2 


INSTALLATION 


2-1. INTRODUCTION. Information and instructions 
necessary to unpack, install, make operable and prepare 
the VHF exciter, UHF exciter, VHF power amplifier and 
UHF power amplifier for reshipment are included in this 
‘chapter. Section I provides installation planning 


information. Section I] covers receipt and ‘unpacking’ of 
the equipment. Section IH provides installation 
procedures, and Section IV contains — for 


reshipment data. 


SECTION I 


INSTALLATION PLANNING 


2-2, . GENERAL. 


23. The VHF exciter, UHF exciter, VHF power 
amplifier and UHF power amplifier are installed in 
standard relay racks in the Air Traffic Contro] Central. 


No installation planning is required as the racks. have 

provision to accept the chassis. Note: Slide, Drawer Ex- 

tensions. and Interface cable kit must be shipped with © 
the radio set. 


SECTION II 


LOGISTICS 


24. RECEIVING DATA. 


2-5. The VHF exciter and the VHF power amplifier 
are each packed in a separate expanded pqlystyrene foam 
container. Each container is sealed in a snug fitting barrier 
pouch. The two units are packed in a single style A 


cleated plywood box constructed of 3/8 inch plywood 
sheathing. The UHF exciter and the UHF power amplifier 
are packed identically to the VHF exciter and VHF 
power amplifier. Table 2-1 shows the packed and 
unpacked dimensions and weights of the units. 


Table 2-1. Unpacking Data 


UNPACKED 
QUANTITY DESCRIPTION DIMENSIONS 
1 VHF Exciter _ §-1/4 in. high; 
- 19 in. wide; 
16-7/8 in. deep 
1 VHF Power 7 in. high; 
Amplifier 19 in. wide; 
18-1/2 in. deep 
1 UHF Exciter 5-1/4 in. high; 
19 in. wide; 
16-7/8 in. deep 
1 UHF Power 7 in. high; 
Amplifier 19 in. wide; 


18-1/2 in. deep - 


PACKED UNPACKED PACKED 
DIMENSIONS ‘WEIGHT WEIGHT 
43 Ibs. 
21 in. high; 150 Ibs. 
25 in. wide; 
26 in. deep. 
70 Ibs. 
43 Ibs 
21 in. high; 150 Ibs. 
25 in. wide; 
26 in. deep. 
70 ibs. 
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2-6. UNPACKING DATA. 


2-7. Before unpacking the equipment, inspect the 


shipping containers for evidence of in-transit damage. 
After the equipment is unpacked, inspect for obvious 
damage such as bent or broken components, connectors, 


etc. Check particularly for any obvious damage to the 


connectors at the rear of the chassis. 
2-83. CABLE REQUIREMENTS. 


2-9. GENERAL. An interconnection cabling disgram is 
shown in figure 2-1. This diagram shows the cabling 


interconnections required for the conventional SO watt 
mode of operation with the exciter and power amplifier 
operating together. Interconnect cabling is also shown for 
exciter operation only when no power amplifier is 


- connected. Mating connector types and cable 


requirements are shown In table 2-2. 
CAUTION ; 


Be sure to keep all cables clear of the sir 
outlet above 39 st rear of power amplifier. 
_ . Allow adequate clearance for exhaust sir flow. | 


Table 2-2. Mating Connectors and Cabling to Exciter and Power Amp1 Ifler Rear Connectors 


MATING 
FROM TO CABLE CONNECTOR 
Exciter J5 Remote Inputs, MS3108R24-28S 
Exciter J8 (WS) Power Amplifier 37 8006150G1 
Exciter J9 (W1) AC Source 00614762 
Exciter K1J3 (W3) Power Amplifier J8 800614561 
Exciter K134 (W4) Power Amplifier 39 8006145G2 
Exciter K1J1 Anteonn Type N Male 
Power Amplifier 31 (W2) AC Source 800614763 
SECTION ill 
INSTALLATION PROCEDURES 


2-10. INSTALLATION. 


2-11: The VHF exciter, UHF exciter, VHF power 
amplifier and UHF power amplifier are each provided 
with a 3-section slide attached to each side of the chassis. 
The stationary member of each slide is provided with four 
3/16-inch holes at one end and three 3/16-inch slots at 
the other end. These holes and slots are used for 
attaching the slides with machine screws to the 
corresponding rails in the rack. See figure 2-2 for a 


2-2 


typical view of the relay rack mounting bracket (left 
side). 


"2-12. EXCITER ONLY OPERATION. Both the VHF 


exciter and the UHF exciter are capable of on-the-air 
operation without their respective power amplifiers. See 
“Exciter Only” . —* of Pag 2-1 for cable 
connections. 
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.| . Exciter Rear Pand = ’ Power Amplifier Rear Panel 


_ Ac 
eee ony 
Type N S50 Ohm Cable (W4) * 
_TypeN 50 Ohm Cable (W3) * 
Pin to Pin Interconnect With Shielded Wires (WS) * - 


To | Exciter and Power Amplifier _ 


; . 
To | Source (w1) ** 


Exciter Only 


& Approu Sour (4) feet long. 
** Approx. six (6) feet long with connector UP131M for connection to 
AC primary source power line. 


Figure 2-1. Interconnecting Cabling Diagram 
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2-13. EXCITER MOUNTING BRACKETS. Figure 2-3 2-15. Brackets may be fabricated for installation in 
shows an outline drawing of a type A bracket required other equipment enclosures by modifying the type A or 
for a typical cabinet mounting. Four of these brackets are type B brackets as appropriate. 


required for fixed installation. 


2-14. Figure 2-3 also shows an outline drawing of a 
type B bracket required for MT-686 rack mounting. Four 
of these brackets are required for fixed installation. 


oot eee ee eee ee te oe. 


Figure 2-2. Typical View Relay: Rack Mounting Bracket (Left Side) 
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NOTE: Half of Bracket to be bent 
7 3/16 R as shown, other Half p> be OPP- 


GENERAL NOTES 


3/8 
1/8R L Break all sharp edges. 
2. Mati: 10 gage aluminum 
12 gage carbon sheet. 


Slot 3. Finish: For steel only - primer 
coat zinc chromate 
8010-2970 
3/16R 


Type B Bracket 


Figure 2-3. Mounting Brackets 
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2-16. After the slides have been firmly 
attached to the rack rails, connect the 
provided cables to their corresponding 
connectors at the rear of the chassis. 
Carefully slide the chassis into the rack 
observing that all cables have clearance 
and are not pinched or damaged. The two 


slots at each end of the panel on the VHF . 
exciter and the UHF exciter allow for 


entry of hold-down screws into the rack. 


2-17. INPUT POWER CONNECTIONS. 
2-18. The transmitting sets are shipped 


from the factory with their input power 
connectors strapped for 120 vace To uti-: 
lize an input voltage of 105, 210, or 240 
volts it is necessary to change the 
strapping arrangement on the exciter 
power supply, the power amplifier power 


supply control grid/thermal control/ac. 


control, and the power amplifier high 
voltage power supply. 


CAUTION 


Observe strapping arrangement on 
back of cover and verify that 
input power transformers are 
correctly strapped for specific 
installation voltage. Figure 2-4 
illustrates strapping arrangement. 
The ac line must always be con- 
nected to pins 1 and 5. This is a 
factory connection. DO NOT CHANGE 


—ac LINE — 
EDEL S" 
ss 


Strapping Arrangement 


JOVLIOA 3NI7 


Figure 2-4. 


2-19. 
cover 


EXCITER STRAPPING. 
by loosening eleven 


Remove top 
6-32 flat 


Phillips head captive screws. On the 
power supply module remove the four 
246 CHANGE 1 


_ Phillips head captive screws. 


Phillips head screws from the fibreglass 
cover, lift cover off providing access to 
the strapping arrangement terminal board. 
After completing strapping procedure 
replace _ £ibreglass cover and print 
strapping voltage space provided. 
Replace top cover. 


in 


2-20. POWER AMPLIFIER STRAPPING. Remove 
top cover by loosening four 6-32 flat 
On the 
high voltage power supply, lift up metal 
cover providing access to the strapping 
arrangement terminal board. On the power 
supply control grid/thermal control/ac 
control, lift off fibreglass cover held 
in place by snap fasteners providing 
access to the strapping arrangement ter- 
minal board. After completing strapping 
Procedure on both power supplies replace 
covers and print strapping voltage in 
space provided. Replace top cover. 


2-21. REMOTE INPUT CONNECTIONS. 
“222. Connector J5 on the rear panel of 


the exciter unit contains all lines for 
remote use, including: 


ae Audio input lines and remote 
keying using audio lines. 
be. Battery connections for emergency 


‘or de operation. 


c. Wide band modulation input. 
dad. Wide band modulation control line. 
e. De output for control of T/R relay 


or audio muting or for other desired T/R 
functions. 

£. Special keying lines when either 
of two optional keyers, Keyer KY-668/GRT_ 
or Inboard Monitor/Keyer, is installed in 
the A3 module socket. A special keying 
line’ is also available when the Line 
Amplifier is used in ‘place of the Audio 
Compressor, Ai. 

g- Special status eccitoring signals 
when the Inboard Monitor/Keyer (A3) is 
used. 


2-23. AUDIO INPUT AND REMOTE KEYING 
USING AUDIO LINES. Refer to figures 2-8, 
2-9, 2-10, and 2-11. 
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Exciter J5 


+20 to t 60 ma Current Keying —————————— { 
To 
Optional 
Module A3 +50 to 100 Volts DC Keying { 
KY-668/GRT 
(See Note) — K 
300 to 3000 hz at — 10 to 0 dbm Tone Keying { E 
J 
G 
Remote Audio Inputs & Keying Lines s 
(See Note) 
F 
Wide Band Modulation Input B 
Wide Band Control Lie Q 
DC Output for T/R Relay Control Cc 
+24 Battery Input , 
Ground A 


Note: For additional optional modules and the requirements for J5 inputs and outputs, 
refer to figures 2-8, 2-9, 2-10, md 2-11. 


y— Keying Js 


J 

6000hm | / SEE | ! G 

Input J \ NOTE H 

F 
Audio 
Source 

Transformer 
(600 Ohm Output) 
Figure 2-5, Remote Audio Input and Keying Circuit 
CHANGE 7 


2-7 


_T.O. 31R2-2GRT-102 
NAVELEX 0967-LP-429-5010 


ae The audio input and remote keying 

for exciters with serial numbers before 
approximately 28500 and not having the 
Inboard Monitor/Keyer (IM/K) modification 
are as follows. The audio input and 
keying lines are J5 pins J, G, H and F. 
i Pins J and F are inputs for a 150 ohm 
audio line. Keying is accomplished by 
Reseed pin G or H of the respective 
inputs, thus two separate 150 ohm remote 
audio inputs can be used, and keying can 
be accomplished at both sources. A 600 
ohm single audio input can be obtained by 
jumping pins G and H, with the audio 
input on pins J and F. Keying is 
accomplished by grounding any of the 
audio lines; however, dc currents through 
the input should be kept below 5 ma to 
prevent distortion in the input audio 
transformer. -Keying is best accomplished 
by grounding pins G or H which are the 
center taps of the input audio trans- 
former when jumpered together. See 

' ff figure 6-23 for details of the audio 
input circuit. A diagram of a recom- 
mended connection for remote audio input 
and keying circuit is shown in figure 


2-5. Use of any of the optional module 
keying modes -can also key. the 
transmitter. 


b. Exciters with serial numbers after 
approximately 28500 will have the Inboard 
Monitor/Keyer modification. On these 
units, only one 150 ohm input is 
available with the common input on J5-H 
and either J5-J or J5-F used as the other 
side of the 150 ohm input. The 600 ohm 
input is still between J5-J and J5-F. 
Audio line keying may be accomplished as 
it was before the IM/K modification if 
the Audio Compressor is used in place of 
Line Amplifier (A1). The audio input is 
the same when the Line Amplifier is used 
but the exciter cannot be keyed using the 
audio lines. This is discussed in the 
following paragraph. 


2-24. AUDIO INPUT AND REMOTE KEYING 
epee LINE AMPLIFIER MODULE. Refer to 
figure 2-11. The audio input lines are 
.35 pins F & J for 600 ohm balanced or 
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unbalanced audio termination. Transmitter 
keying is accomplished by either ground 
keying or voltage keying of JS pin H, 
when the appropriate interconnections are 
made on the printed circuit card. Ground 
keying is obtained when a jumper wire is 
soldered between terminals E3 and E5 on 
the line amplifier card Al. Voltage 
keying of +25 to +40 volts is obtained 
when the jumper is soldered between ter- 
minals E3 and E4 on the line amplifier 
card. The keying circuit is completely 
separate from the audio input circuit, 
unlike the audio compressor amplifier 


used alternatively with the line 
amplifier. 

2-25. LOCAL INPUT CONNECTIONS 

2-26. CARBON MICROPHONE. This front 


panel connector jack designated LOCAL 
MICROPHONE 1 mates with plug PJ068 for 
use with the M85/U carbon microphone. 


2-27 DYNAMIC MICROPHONE. This front 
panel . connector designated LOCAL 
MICROPHONE 2 mates with connector 


MS3106A-14S 5S which requires cable clamp 
MS3057-6. 


2-28. EXTERNAL DC SOURCE. The exciter 
may be. operated from an external 28-volt 
DC power supply or battery connected to 


.J5, with positive output terminal to pin 


D and ground return to pin A. Maximum 
unloaded terminal voltage of the external 
DC source must not exceed 39 volts; mini- 
mum voltage measured from J5-D to J5-A 
with the transmitter under load (keyed 
and modulated) must not be less than 22 
volts. The transmitter may be operated 
continuously from the DC source, or an 
external battery may be so connected to 
provide emergency power in event of 
failure of the AC power source. 
Switchover is accomplished automatically. 
A 100 amp-hr (AH) battery will provide 
power for approximately 15 hours to a 
transmitter continuously keyed. A bat- 
tery charging circuit is built into the 
system which provides a nominal 300 mA 
charging current into the battery when 
the AC power is on and operating. 
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Figure 2-6. Exciter, Outline Dimension Drawing 


29 


T.O. 31R2-2GRT-102 
NAVELEX 0967-LP-429-5010 


7 
: 

i 
S 


(  (so7e a) 


ease” 


Figure 2-7, Power Amplifier, Outline Dimension Drawing 
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2-29. WIDE BAND MODULATION. A wide band 
modulation input signal level of 0 dBm at 
600 ohms is connected into J5 pin B, and 
ground pin A. This input must always be 
unbalanced to ground. When using the 
wide band input, pin Q of J5 must always 
be grounded. to switch off any audio 
inputs or noise coming from the audio 
input circuits. Keying must be 
accomplished ..by grounding either pins G 
or H on J5 (the..same as. for the audio 
input keying). Use of any of the 
optional module keying modes can also key 
the transmitter on wide band operation. 


2-30. T/R RELAY CONTROL LINE. Pin C on 
J5 provides an output of 24 Vde at 100 ma 
maximum when the transmitter is keyed on. 
This output can be used to drive a 
coaxial relay to disconnect receiver rf 
inputs from antenna when the transmitter 
is keyed on. The 24 volts can also be 
used to drive an audio muting relay in 
the output of receivers. Implementation 
and use of this output is to be devised 
by the user. The switching action of any 
external T/R relay used should be at 
least 20 milliseconds to prevent the set 
from switching to exciter only operation. 


2-31. SPECIAL KEYING LINES. 


2-32. KY-668/GRT (OPTIONAL). Pins P, N, 
M, L, K and E on J5 are for use with the 
optional module or special purpose keyer 
KY-668/GRT when used with this equipment. 
Three ungrounded keying modes, if 


desired, are available to key’ the 
transmitter with this module. 

a. +20 to +60 ma de current. 

b. +50 to +100 volts de voltage. 

Ce 300 to 3000 hz tone at -10 to 


0 dBm (600 ohms). 


Details of the input circuits can be seen 


in figure 6-32. 


2-33. INBOARD MONITOR/KEYER (OPTIONAL). 
Refer to figures 2-10 and 2-11. The 
Inboard Monitor/Keyer (A3) provides spe- 
cial keying lines when installed in exci-~ 
ters with serial numbers after 
approximately 28500 and those exciters 
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‘with modification kit 8004201 installed. 


The Inboard Monitor/Keyer can be used in 
either a VHF or a UHF exciter and no 
field adjustments are required for spe- 
cial keying. When the Inboard 
Monitor/Keyer is used as A3, pin N of J5 
is available for voltage keying. Keying 
voltages of +6 Vdc, +24 Vdc, or +48 Vdc 
may be used when the appropriate connec- 
tion is made on the A3 card. Pin M of J5 
is the ground keying input which is 
separate from the ground keying using the 
audio lines and requires a _ separate. 
remote line. 


2-34. SPECIAL STATUS MONITOR OUTPUTS WITH 
INBOARD MONITOR/KEYER. To assure a minimum 
amount of unwanted radiation, a cable of 10 -+ 0.26 inches 
shall be added to the existing installed cable of 8.41 + 0.25 
inches, for a total overall length of 18.41 + 0.25 inches, and 
installed between the driver/power amplifier and low pass 
filter, The following material is required for the assembly of 
the additional cable length referenced above. 


MONITORED SIGNAL J5 PIN 


Forward Power Level 
Reverse Power Level 
Percent Modulation Level 
Audio Input Level ee 
. Exciter vs. LPA Operation 


ager AR 


The output impedance on each line is 300 
ohms except for the Exciter vs. LPA 
operation line which is 5.1K ohms. 
Detailed operational characteristics are 
presented in paragrah 4-111C. 


2-35. INSTALLATION OF OPTIONAL AFCS A3 
KEYER ‘CARD. The AFCS A3 keyer card is 
designed to plug into socket XA3 in the 
exciter of either the AN/GRT-21(V) or the 
AN/GRT-22(V).- The instructions for 
installation and adapting the various 
keying methods required at a facility are 
contained in Figures 2-8 and 2-9. AFCS 
installation standard drawing LDBW and 
00133-wD000 is the engineering source 
document. 


2-36. LOW LEVEL AUDIO INPUT OPTIONAL 
STRAPPING. If the signal level on the 
remote audio input lines cannot maintain 
a signal level of -15 dBm to +10 dBm, a 
jumper can be added on the audio 


amplifier compressor card or line 
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amplifier card, module Al, to increase 


audio sensitivity so that a -35 dBm to 
-15 dBm (-35 dBm = 13.8 millivolts at ‘600 
ohms, -15 dBm = 138 mv at 600 ohms) audio 
input level can be utilized. 
minals located on the lower center of 


of audio compressor module and on the ~ 


lower left of the line amplifier module 
labeled E1 and E2 are the terminals to be 
shorted by soldering a jumper across them 


to obtain sensitivity to -35 dBm audio — 


signals. When the jumper is in place, 
the audio signal level metering is no 


longer calibrated so that figure 5-6. no 


longer pertains to input signal level. 
2-37. VHF CABLE ASSEMBLY. When the VHF exciter ts 
used without the power amplifier there may be undesirable 
levels of spurious antenna radiations. On early configuration 
" exciters, the cable Jength between the driver/power amplifier 
and the low pass filter is 8.41 + 0.25 inches. To assure a 
minimum amount of unwanted radiation, a cable of 10 + 
0.25 inches shall be added to the existing installed cable of 
8.41 + 0.25 inches for a tota! overall length of 18.41 + 0.25 
inches, and installed between the driver/power amplifier and 


low pass filter. The following material is required for the. 


assembly of the additional cable length referenced above. 


Two ter-. 


item Qty Part Number Description 
1 1 /M39012/27=0001 Connector ,coaxial 


receptacle 


2 1 M39012/26-0001 Connector ,coaxial 
plug 


3. AR RG142B/U Coaxial Cable 


2-38. TUNEUP AND TEST. 


_.2@39. Refer. to paragraphs 3-6 through 
3-15 for starting, tuning, operating, and 
stopping procedures for the exciter and 
power amplifier. — 


2-40. - Both the VHF exciter and power 
amplifier and the UHF exciter and power 
amplifier have been completely aligned at 
the factory and should require no further 
alignment. If performance is not satis- 
factory recheck the starting and tuning 
procedures. If performance is still not 
satisfactory refer to the appropriate 
section of Chapter 5 to locate and 
_correct the trouble. 


SECTION IV 


_ PREPARATION FOR RESHIPMENT 


2-41. GENERAL 


2-42. The preferred method of packing 
for reshipment is to use the original 
shipping containers, if available. If 
the original packing material is not 
available, repack the units in separate 
cartons using an over-wrap and suitable 
cushioning to protect the units. | 
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NOTE 


Slide, drawer extensions and interface 
cables must be shipped with the radio 
set. 
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Figure 2-9. Keying Methods W/AFCS A3-Card, AN/GRT-21{V) & AN/GRT-22(V) 
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NOTES: 
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i 


EXCITER/LPA_KEYING 


MONITOR OUTPUT 


THE OPTIONAL 


NEGATE THE USE OF EITHER THE OPTIONAL KY-668 KEYER © 
W/AFCS A3 CARD AS DESCRIBED IN FIGURE 2-8. 


[2-—>onr CONTACT GROUND KEYING MAY BE ACCOMPLISHED, AS IN 


HE PAST, 
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WITH TRBOARD MONETOR/KEYER ASSEMBL' 
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Figure 2-10. Keying Methods Using Inboard Monitor/Keyer 
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CHAPTER 3 


OPERATION 


3-1. INTRODUCTION. This chapter contains 
operation information and instructions for 
the VHF exciter, UHF exciter, VHF power 
amplifier, and UHF power amplifier. Basic 
operation information is identical for both 
exciters and power amplifiers. The chapter 
is divided into three sections. Section I 
illustrates and describes the functions of 
all controls, indicators, and interlocks. 
Section II provides operating instructions. 
Starting, operating, tuning, and stopping 
procedures are provided. Section III con- 


trols Emergency Operation procedures. 
CAUTION 


Do not key the transmitter on 121.5 
or 243.0 MHZ for over 15 
seconds. A continuous key of 30 
seconds will activate the 
International Search and Rescue 
Satellite (SARSAT), to be used only 
im an actual emergency or distress 
situation. 


SECTION I 


; CONTROLS AND INDICATORS 
3-2. -GENERAL. 


3-3. This section contains  {llustrations 
and tables to identify and describe the 
functions of all controls and indicators. 


3-5. INTERLOCKS. Removal of the top 
cover of the power amplifier disables 
the primary input power to its high 
voltage supply. This is effected by 


3~4.. Controls and indicators are listed and a spring-loaded switch S1 on the top 


defined in tables 3-1 and 3-2 and of the control grid/thermal control 
illustrated in figures 3-1 and 3-2. module. This is the only mechanically 
activated interlock on either the ex- 
citer or power amplifier. 
Table 3-1. VHF/UHF Exciter Controls and Indicators 


: REF 
CONTROL OR INDICATOR DES FUNCTION 
a i . 
3 SS 
ON-OFF 
Toggle Switch ss When placed in ON position provides primary 
7 power to the exciter. 
Indicator Lamp Ds1 lluminates when POWER ON-OFF switch is in the 
ON position. 
AC FUSE (upper) Fit Two 6 ampere fuses in 105-120 vac line. Two 3 
ampere fuses in 210-240 vac line. 
AC FUSE (lower) F2* Indicating fuse holders glow when fuse is blown. 
F3* Single 10 ampere fuse in positive side of battery 


FO2A32V10A input. Indicating fuse holder glows when fuse is 


blown. 


*NORMAL BLOW TYPE FUSES | 
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gable 3-1. VHF/UHF Exciter Controls and Indicators (Cont.) 


Nf A SS 


CONTROL OR INDICATOR DES ; ; FONCTION 
Toggle Switch ie s4 Provides for operation from LOCAL MICROPHONE 
' input or remote audio. 
LOCAL MICROPHONE : 
Pon: J6 Carbon microphone input (M-85/0) . 
2 a7 ‘Dynamic Microphone input (M-109/0) .~ 
PUSH TO TALK - CARRIER TEST . 2 : 
Toggle Switch 4 eS _ $3 Keys exciter on in CARRIER TEST position for 
; ‘ ; test purposes. ; 
The following controls are 
behind the front panel 
access door. 
Tunable Filter Module 
IN : . 
. Screwdriver ‘Adjust ci Gunes input section of filter for peak bandpass. 
- Serewdriver Adjust c2 Tunes output section of filter for peak bandpass. 
Oscillator Module 
Screwdriver Adjust c13 Tunes crystal oscillator for peak output. 
(Osciliator-Synthesizer) ; 
Thumbwheel Switches. _ §$1,82,83,S4 Selects operating frequency of 
oscillator-synthesizer 
FREQ ADJ c ; Frequency fine tune 
osc c10 —_ Frequency tune 
BUF. c16 Frequency tune 
AMPL c21 Frequency tune 
BUF 
Serewdriver Adjust c3 - unes buffer stage for peak output. 
a1 Provides for external oscillator input in lieu 
of cystal 
Doubler Module (VHF) 
Quadrupler Module (UHF) 
Var UHF 
- Screwdriver Adjust cs cis Tunes quadrupler/doubler stage for peak output. 


Screwdriver Adjust ci1 c22 Tunes buffer stage for peak output. 
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Table 3-1. VHF/UHF Exciter Controls and Indicators (Cont.) 


een nn si A ES Tn 


REF 
CONTROL OR INDICATOR DES FUNCTION 
* AMPL 
Screwdriver Adjust C28 Tunes amplifier stage for peak output.. 
LEVEL ADJ. . 
‘Screwdriver Adjust wd R9 R15 — Sets_ proper. output voltage level of quadrupler/doubler 
TUNE-OPERATE Switch ; S6 Reduces B+ on driver amplifier (A10) to prevent 
ae probability of arcing within filter FL2 during tuning 
procedure. 
CARRIER LEVEL R8 Fine adjustment of rf output power. 
MOD LEVEL RI Adjustment of modulation percentage (AM). 
* This Control Not on VHF Module. 
TEST 
Meter MI Indicates voltage or current as ‘asianedaes ws SWITCH 1 
; or SWITCH 2 positioning. 
SWITCH 1 Sl | 
E-L RLY : Meter reading indicates that exciter power amplifier 
transfer relay is energized thereby connecting exciter 
output to antenna. With no meter reading excites output 
is fed to input of power amplifier. 
FWD Indicates forward power ‘to antenna. 
RVS Indicates reflected power to exciter. 
APC Indicates automatic power control regulator output 
voltage. 
T/R RLY Indicates state of transmit/receive relay voltage. No reading 
indicates carrier off. 
VSWR-LPA Indicates antenna mismatch condition of power amplifier 
or power amplifier malfunction. : 
PWR AMPL Indicates detected rf signal at ‘driver/power amplifier 
: output. 
FLTR TUNE Indicates driver amplifier collector current in TUNE - 
position only (S6). ; 
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Table 3-1. VHF/UHF Exciter Controls and Indicators (Cont.) 


sr a i eS FS 


CONTROL OR INDICATOR 
MULTR ~ 


. , OVEN 


RGLTD #20. 
+20 CUR 
KEYED +20 


% MOD 


f 


REF 
DES 


FUNCTION 
Indicates output of doubler or quadrupler. 
Indicates oven heater current. 
Indicates output of oscillator stage or deccibanoney mtiatibeat 


Enables SWITCH 2 to provide its position readings on 
meter. 


Indicates the unregulated power supply voltage. 


Indicates the battery voltage when POWER ON-OFF 
switch is OFF. 


Indicates the +20 buss voltage 

Indicates +20 buss current. 

Indicates the keyed +20 voltage: --- - 

Indicates modulation percentage (75% to 100% modulation) 


Indicates modulation output from rf control/modulator 
module 
Indicates output of audio filter amplifier 


Indicates output of af compressor preamplifier or line 
amplifier when used. . 


Indicates remote audio input power level from -15 to +8 dbm 
Indicates remote audio input power level from -18 to -2.5 dbm 


Monitors over-temperature sensing circuit. Indicates 
“go, /no go” 
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Table 3-2. VHF/UHF Power Amplifier Controls and Indicators 


CONTROL OR INDICATOR 


POWER 
ON-OFF 


Toggle Switch 
Indicator Lamp 


Fuse (left) 


Fuse (right) 


2 


Indicator Lamp 


ON-OFF — 


Toggle Switch 


TUNE-OPERATE 


Toggle Switch 


TEST 
Meter 
Function Switch 


EXCTR 


REF 

DES FUNCTION 

$1 When placed in ON position, provides primary power to 
the power amplifier.. 

DSi Iluminates when POWER ON-OFF switch is in the ON 
position. 

F1* One '2-Ampere Fuse in 105-120 VAC line. 

One 1.0-ampere fuse in 210-240 vac line. 
Indicating fuse holders glow when fuse is blown. 

F2* One 15-ampere fuse in 105-120 vac line. | 
One 10-ampere fuse in 210-240 vac line. 

F3* One 10-ampere fuse in 105-120 vac line. | 
One 10-ampere fuse in 210-240 vac line. 

Indicating fuse holder glows when fuse is blown. 

DS2 Iluminates when time delay has elapsed after placing 
POWER ON-OFF switch to ON position allowing filament 
of power amplifier tube to heat and when HV ON-OFF 
switch is in ON position. 

S4 When placed-to ON position, provides primary power to 
high voltage power supply. 

WARNIN( 
Prior to any fuse replacement 
disconnect power connections. 

S3 When in TUNE position provides reduced excitation to 
power amplifier for tuning purposes. 

M1 Provides indications per function switch positions. 

ASS1 
Indicates exciter connected and on. 

*Normal blow type fuses 
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Table 3-2. VHF/UHF Power Amplifier Controls and Indicators (Cont.) 


ee RT 


CONTROL OR INDICATOR DES FUNCTION _ 
KEY Meter indicates 20 with exciter keyed. 
FWD Indicates foiwaii power to antenna. 
RVS S Indicates reflected power to amplifier. 
V-PLATE . Indicates plate supply voltage. 
CUR-PLATE Indicates plate current. 
V-SCREEN Indicates screen supply voltage. 
V-GRID Indicates control grid voltage. 
V-HTR _ Indicates filament supply voltage. 
V-LPA Indicates high voltage conditions at power amplifier. 
FAN Samples cooling fan supply voltage. 
OVER TEMP Monitors over-temperature sensing circuit. 
INPUT COUPLING 
Locking Dial C2 Adjusts coupling between exciter output and power | 
amplifier input for optimum energy transfer. 
INPUT TUNING 
Locking Dial Ci. Tunes powcr amplifier input circuit to match exciter 
output. 
Digital Indicator Indicates approximate power amplifier operating 
frequency. 
OUTPUT TUNING - 
Locking Dial Tunes power amplifier output circuit to resonate at 
operating frequency. 
OUTPUT COUPLING 
Locking Dial C13 Adjusts coupling between power amplifier output circuit 


and antenna for optimum energy transfer. 
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Figure 3-2. WHF Power Amplifier and UHF Power Amplifier Controls and Indicators 
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SECTION Il 
OPERATING INSTRUCTIONS 


STARTING, TUNING, OPERATING, AND_STOP- 


PING PROCEDURE. 


Do not key the transmitter on 121.5 MHZ or 243.0 
MHZ for over 15 seconds. A continuous key of 30 


d. 


seconds will activate the International Search and 
Rescue Satellite (SARSAT) to be used in an actual 
emergency or distress situation. 


Starting, tuning, operating, and stopping procedures of 
paragraphs 3-7 through 3-16 are summarized as fol- 
lows:* 


. PRE-OPERATING CHECK. 


Check on equipment of unknown condition. 
Leave POWER OFF. 

Verify starting conditions. 

External DC power connect, if used. 


Connect AC power cables, if used. 


. INSTALL CRYSTAL. If an oscillator synthesizer is 


3-11. POWER AMPLIFIER STARTING PROCEDURE. 


If the power out is below requirements, check the RF 
Cable Ground Shield for breaks and repair as neces- 
sary. If power is increased, damage to the power tran- 
sistors may occur causing a failure. 


5; a. Power amplifier power ON. 
used, set thumbwheel screw to desired frequency. 
b. Verify EXCTR, V-GRID, V-HTR, FAN. 
3-9. EXCITER STARTING PROCEDURE. : F 
c. Verify HV tum on time out. 
Hy? eeiter powers d. Verify V-PLATE, V-SCREEN. 
b. Verify OVEN, UNRGLTD V, RGLTD + 20. e. Verify exciter E-L RLY, VSWR-LPA. 
c. New units, precision verify and adjust RGLTD + 20. 
d. Rough check exciter FWD and RVS. 3-12. POWER AMPLIFIER TUNING PROCEDURE. 
a. Verify power amplifier FWD and RVS. 
3-10. EXCITER TUNING PROCEDURE. b. Verify quiescent CUR-PLATE. 
Suet os ouleton ine: c. Verify partial forward power function. 
pe Di ees Oe d. Tune INPUT TUNING and INPUT COUPLING. 
SS e. Tune OUTPUT TUNING and OUTPUT COUPLING. 
Ge deepen ier es f. Check power amplifier FWD and RVS. 
e. Oscillator final tune. 
f. RF carrier level set. Figo o eee 
g. Modulation set. 3-14. REMOTE OPERATION. 
3-15. A3 KEYER CARD ADJUSTMENT. 
3-16. STOPPING PROCEDURE. 
a. Power amplifier stopping procedure. 
b. Exciter stopping procedure. 
3-10 Change 26 


3-7. PRE-OPERATING CHECK. 


a. This section applies to equipments whose tuned condi- 
tion and/or operational status is unknown. 


¢ Do not connect primary AC power, do not connect 
remote inputs, and do not attempt turn on, tuning, 
or operation until configuration and starting condi- 
tions have been verified per this section. 


« Make sure that the strapping arrangement is cor- 
rect for the primary AC input voltage to the power 
transformers. See sections 2-17 through 2-20. 


NOTE 


Make sure that UHF and VHF transmitter sets con- 
tain the following complement of replacement units, 
correct for the intended frequency band in correspon- 
dence with the frequency band identification provid- 
ed by the equipment name plate. If the exciter top 
cover is removed for this configuration inspection, 
leave the top cover off for the steps which follow. If 
the power amplifier cavity module is removed for 
configuration inspection, make sure that it is securely 
replaced before proceeding. 
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EXCITER: VHF UHF 


Frequency 
multiplier 
module A9 8004225G1 8004224G1 
Driver/Power (dblr) (quad) 
Amp module 
A10 8006081G1 8004890G1 
Tunable 
Filter 
FL2 505527-2 505527-1 
Power Sensor 509146-22 509146-12 
Low Pass 
Filter FL1 505516-25 505516-11 
POWER 
AMPLIFIER 
(IF USED): 
Tuned cavity 
module A7 8004230G2 8004230G1 


b. Leave exciter AC POWER ON-OFF switch in OFF 
position. If a power amplifier is used, leave its POWER ON- 
OFF switch in OFF position. 


c. Verify that starting conditions are in accord with the 
following. 


* Specified readings are nominal. See Tables 5-2 and 5-3 
for acceptable limits. 
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STARTING CONDITIONS 
10-WATT and 50-WATT CONFIGURATIONS: 


Exciter LOCAL-REMOTE switch is in LOCA 
position. 

Excite PUSH TO TALK-CARRIER TEST 

"switch is in PUSH TO TALK position. 

Exciter TUNE-OPERATE switch is in TUNE 
position, ; 

Remote input cable is disconnected from ex- 
citer J5. 


Local modulation inputs are disconnected from 
exciter LOCAL MICROPHONE jacks. 


10-WATT__ CONFIGURATION __ (EXCITER 


Antenna or dummy load is connected to ex- 
citer K133. 


50-WATT_ CONFIGURATION (WITH POWER 
AMPLIFIER): 


Power amplifier HV ON-OFF switch is in OFF 
position: 


Power amplifier TUNE-OPERATE switch is in 
OPERATE position. 


Interconnect cable W4 is connected; see Fig- 
ure 2-1, 


Antenna or dummy load is connected to 
Exciter K1J1. ; 


Interconnect cable W3 is connected; see Fig- 
ure 2-1, 


Interconnect cable WS is connected; see Fig- 
ure 2-1. 


3.7,  PRE-OPERATING CHECK (CONT), 


d, iif the system consists of exciter only, and is to 
be operated exclusively from an external battery or DC 
source (without any AC power), this external DC power 
source should be connected at this time; see paragraph 2-28. 
It is preferred. that all other remote’ functions interfacing 
with the transmitter through exciter J5 remain dis- 
connected at this time. It is mandatory that wideband 
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modulation inputs into J5-B and J5-Q remain discon-- 
nected at this time. a 

'-e, If the system is to be operated from AC 
power, the external AC power source should be connected 
at this time. Connect AC power input cable W1 to ex- 
citer J9. If a power amplifier is used, connect AC power 
input cable W2 to power amplifier 31. 


This completes the pre-operating check. 
3-8. OSCILLATOR CRYSTAL INSTALLATION. 


a. Select the proper crystal for the desired operating 
frequency.. When the crystal oscillator is used, the crystal 
frequency should be one-fourth the desired carrier fre- 
quency for UHF operation and one-half the carrier fre- 
quency for VHF operation. When the oscillator-multiplier 
is used, the crystal frequency should be one-twentieth 
the carrier frequency for UHF operation and one-tenth 
the carrier frequency for VHF operation. - 

b. Place the crystal in the crystal holder and in- 
sert into the oscilistor module located behind the access 
door on thé exciter panel. 

c. Secure in place with the two screwmounted 
crystal holder retainers. 


NOTE 


Crystal installation is included in the sequence 
at this point, before power turn-on, so that 
warmup of all frequency-determiming elements 
including the crystal will begin uniformly when 
power is applied in the next step. 


3-9. EXCITER STARTING PROCEDURE, 


CAUTION 


Be sure all requirements of sections 3-7 and 
3-8 have been accomplished. 


a. Place the AC POWER ON-OFF switch on the 
exciter front panel to the ON position. For systems 
operating with AC power connected, observe that the AC 
POWER indicator lamp illuminates. For exciters operating 
only from an external DC source, the AC POWER indi- 
cator lamp will remain OFF. ~ 

b. Using TEST SWITCH 1 and TEST SWITCH 2 
as necessary; observe that the following transmitter func- 
tions are in accord with Table 5-2: 


1-10 OVEN 
2-1 UNRGLID V 
2-3 RGLTD +20 


c. IF RGLTD + 20 appears to be incorrect, check 
and adjust as necessary, for 19.50 VDC; in accord with 


paragraph 5-45.c. = 
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3-9. EXCITER STARTING PROCEDURE (CONT). 


d, Using TEST SWITCH 1 as necessary, verify that FWD 
and RVS read <3 divisions. If necessary, adjust RF Control/ 


Modulator Circuit Card A6, RS for FWD zero, and R8 for RVS - 


zero. This observation and adjustment are preliminary only, 
intended only for assurance that the power control circuits are 
functioning. Final check and adjustment of FWD and RVS 
ee a 
setting; see step 3-10.f. 


3-10, EXCITER TUNING PROCEDURE, 
STARTING CONDITIONS - 


be sre tht al requirements of sections 3-7 though 3-9 have 
Denn accomplished, 


Exciter switch positions: _ 


PUSH TO TALK- 
CARRIER TEST ~ 


TUNE-OPERATE 


AC POWER ON-OFF ON 


Powez Amplifier switch 

positions (if used): 
POWER ON-OFF “OFF 

HV ON-OFF — OFF” 


NOTE 
Pia toliswing tating teases Geau anor abate 
oscillator. If an oscillator-synthesizer is used, set the 
thumbwheel switches on the oscillator-synthesizer to one-fourth 
the desired carrier frequency for UHF and one-half the desired 
carrier frequency for VHF, and disregard instructions on crystal 


oscillator adjustment. Since the oscillator-synthesizer produces - 


frequencies in 6.25 kHz increments, it is not possible to place 
all the significant digits on the frequency selection switches. 
_ Therefore, the dia) numbers are rounded off with the relation- 

ship between the dial frequency and the actual frequency 
illustrated in the following table, 
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DIAL FREQUENCY ACTUAL FREQUENCY 
99.993 mhz ‘99.99375 mhz 
99.987 99.98750 
99.981 99.98125 
99.975 99.97500 
99.968 99.96875 
99.962 99.96250 
99.956 99.95625 
99.950 99.95000 
99.943 99.94375 
99.937 99.93750 
99.931 ~  99.93125 
99.925 99.92500 
99.918 99.91875 
99.912 99.91250 
99.906 99.90625 
99.900 _ 9990000 


2.’ Perform initial tuning of the oscillator module in accor- 
dance with the following. For tuning the oscillator-multiplier 


-module refer to paragraph 3-20. 


NOTE 


Initial tuning of the oscillator, performed during 
the first 30 minutes after perfoming step 3-10.s. 
during which time the frequency-determining 
elements are undergoing warmup stabilization, 
will be followed by « final oscillator hming; see 
step 3-10.c. 


1. ‘Using a screwdriver, position the dots on the oscillator 
module to line up with the crystal frequency markings. For - 
frequencies of 58 MHz or less, position the dots at six o'clock. 


2.. Using a screwdriver, position the dots on the multiplier 
‘module to line up with the operating frequency markings. 


_ 3. Place TEST SWITCH 1 to OSC position. 


4, Key the transmitter by placing PUSH TO TALK- 
CARRIER TEST switch in CARRIER TEST position. 


5. On the oscillator module carefully adjust OSC and BUF 
controls clockwise from the starting position, alternately 
between the two controls, for a maximum reading on the test 
matter. 


NOTE 


It is possible to tune the oscillator to the wrong 
mechanical overtone of the crystal. To verify 
that this has not been done, check that the final 

achieved for maximum output is 
close to the desired frequency marking. 
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6. Unkey the transmitter by returning the PUSH TO : b, Tune the UHF multiplier (quadrupler) module in accord 
TALK-CARRIER TEST switch to PUSH TO TALK position. alten section (refer to 3-10.c. for ting VHF multiplier 
' module). 
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STARTING CONDITIONS 


‘Be sure that all requirements of sections 3-7 
through 3-10.a have been accomplished. 


"Exciter switch positions: 
LOCAL-REMOTE 


PUSH TOTALK- - 
CARRIER TEST TALK 


“TUNE-OPERATE _ TUNE 
‘ACPOWERONOFF ON 


LOCAL 
PUSH TO" 


Power Amplifier switch 
' positions (if used): 


-POWERON.OFF OFF 


HVONOFF OFF 
TUNE-OPERATE 


OPERATE 


1. . The tuning controls of the multiplier module 
should be set to their starting positions as in Step 3-10.a.2 
or Step 3-20.b. 


2. ‘Onthe multiplies module, adjust the LEVEL — 


ADI contro! to its full clockwise position. 
3.  Plece TEST SWITCH 1 to MULTR position. 
4. . Key the transmitter as in 3-10.a.4. 
S$. Alternately adjust QUAD, BUFFER and 
AMPL. controls for maximum indication on the test meter. 
_NOTE 
If the meter reading obtained is greater than 50, 
. fe-adjust the LEVEL ADJ control for a reading 
of between 40 and 50, and re-peak QUAD, 
BUFFER and AMPL control for maximom in- 
dication. 


NOTE 


It is possible to tune the multi- 
plier to the wrong harmonic of 
the oscillator. To verify that 
this has not been done, check that 
the adjustment achieved for maxi- 
mum output is close to the de- 
sired frequency marking. 


6. Recheck oscillator adjustment by repeating 


steps 3-10.a.3 and 3-10.a.5 and recheck multiplier adjust- 
ment by repeating steps 3-10.b.3 and 3-10.b.5. 


7. Adjust LEVEL ADJ control CCW for a 
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will be made after filter tuning has been accomplished. 
8. Unkey the transmitter as in 3-10.a.6. 
c. Tune the VHF multiplier (doubler) module in 
accord with this section (refer to 3-10.b for tuning UHF 
multiplier module). 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
through 3-10.a have been accomplished. 


Exciter switch positions: 
LOCAL REMOTE 


PUSH TO TALK 
CARRIER TEST 


TUNE-OPERATE 
AC POWER ON-OFF 


Power Amplifier switch 
positions (if used): . 


POWER ON-OFF OFF 


HV ON-OFF OFF | 


TUNE-OPERATE OPERATE 


1. ‘The tuning controls of the multiplier module 
should be set to their starting positions as in Step 3-10.a.2 
or Step 3-20.b. 

2.  Onthe multiplier module, adjust the LEVEL 
ADJ control to its full clockwise position. 

3. Place TEST SWITCH 1 to MULTR position. 

4. Key the transmitter as in 3-10.a.4. 

5. Alternately adjust DOUBLER and BUFFER 
controls for maximum indication on the test meter. 


NOTE 


If the meter reading obtained is greater than 50, 
re-adjust the LEVEL ADJ control for a reading 
of between 40 and 50, and re-peak DOUBLER 
and BUFFER controls for maximum indication. 


NOTE 


It is possible to tune the multi- 
plier to the wrong harmonic of 
the oscillator. To verify that 
this has not been done, check 
that the adjustment is achieved 
for maximum output is close to 
the starting position set in 
step 3-10.a.2. 


reading of 22 for UHF frequencies of 300 MHz and less. 
For UHF frequencies greater than 300 MHz, set the LEVEL 
ADJ contro! at maximum CCW position; its final setting 
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6. Recheck oscillator adjustment by repeating steps 3- 
10.a.3 and 3-10.a.5, and recheck multiplier adjustment by 
repeating steps 3-10.c.3 and 3-10.c.5. 


7. On the multiplier module, adjust the LEVEL ADJ 
control CCW for a reading of 22. 


8. Unkey the transmitter as in 3-10.a.6. 


d. Tune the tunable filter per this section. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 through 
3-10.b or 3-10.c have been accomplished. 


Exciter switch positions: 


LOCAL-REMOTE LOCAL 

PUSH TO TALK- PUSH TO TALK 
CARRIER TEST 

TUNE-OPERATE TUNE 


AC POWER ON-OFF ON 

Power Amplifier switch 

positions (if used): 

POWER ON-OFF OFF 

HV ON-OFF OFF 
TUNE-OPERATE OPERATE 


Lethal voltage is present on terminals of switch S6 to 
the left of capacitor C2. Use a nonmetallic alignment 
tool when making adjustments in this area. 


1. Remove protective caps from the tunable filter C1 
and C2. 


2. Place TEST SWITCH 1 to FLTR TUNE position. 


3. Key the transmitter as in 3-10.a.4. Observe that the 
test meter indicates a reading greater than zero in response to 


3-14 Change 26 


keying the transmitter. 


4. Adjust the tunable, filter input capacitor C1 near its 
correct setting by observing a sharp change in meter reading. 
Tum clockwise to decrease frequency, counterclockwise to 
increase frequency. Depending on the band and frequency, the 
desired point will be seen as a sharp peak, a sharp dip, or as a 
sharp transition between a high and a low level. For initial 
tuning purposes, any of these indications may be used. 


5. Place TEST SWITCH 1 to the APC position. 


6. Adjust the tunable filter output capacitor C2 to its 
correct setting by observing a null in the meter reading. If a 
null is obtained, go to-step 3-10.d.7. If a null is not obtained, 
place TEST SWITCH 1 to FWD position, and adjust C2, and 
then C1, for maximum FWD. With a reading of 30 or more 
obtained at maximum, place TEST SWITCH 1 to APC posi- 
tion and go to step 3-10.d.7. If a reading of less that 30 is 
obtained at maximum, momentarily unkey and rekey the trans- 
mitter as in 3-10.a.4 and 3-10.a.6, and readjust C2 and C1 for 
maximum, observing that the reading obtained is greater than 
30 at maximum. 


7. Alternately adjust C1 and C2 for minimum reading. 
If the filter is equipped with protective cap, proceed with step 
8. If the filter is not equipped with protective cap, proceed 
with step 9. 


8. Reinstall the protective caps on the tunable filter 
and observe that the minimum APC level obtained in 3-10.d.7 
is not changed. 


9. If multiplier module LEVEL ADJ control was set at 
maximum CCW in step 3-10.b.7 (UHF units above 300 MHz), 
place TEST SWITCH 1 to MULTR position and adjust 
LEVEL ADJ control for 22. 


10. Unkey the transmitter as in 3-10.a.6. 


e. Perform final tuning of the oscillator module in accord 
with this section. See 3-17 for G3. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 through 
3-10.d have been accomplished. 
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Exciter switch position - NOTE 


LOCAL~REMOTE LOCAL The purpose of this section is to 
oo enable the best possible ad- 
PUSH TO TALK- PUSH TO . justment for frequency accuracy, 
CARRIER TEST TALK ; using only the crystal itself as 
the criterion for frequency 
‘TONE-OPERATE TUNE accuracy. The final adjustment 
oa will be made from the CCW direc~ 

- AC POWER ON-OFF ON tion, stopping at the peak. 
Power Amplifier switch NOTE 


positions (if used): 


This procedure should be accomn- 


_ POWER ON-OFF OFF plished after 30 minutes (5 
. ” ; minutes when using oscillator- - 
HV ON-OFF OFP synthesizer) have elapsed from 3- 
9.a. allowing warmup stabiliza~. 
TUNE~OPERATE OPERATE tion of the frequency determining. 
elements. : ‘ 
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1. Repeat steps 3-10.a.3 through 3-10.a.5 of 
the oscillator module initial tuning procedure, 
using care to achieve the maximum peak observa- 
ble. The test meter may be tapped for best possible 
observation of the peak. Record the peak reading 
obtained 


2. Detunethe OSC control in the CW direc 
tion, then carefully return it in the CCW direction 
to precisely the peak reading observed in step 
3-10.e.1. 


3. Detunethe BUF control in the CW direc 
tion, then carefully retune it in the CCW direction 
to precisely the peak reading observed in step 
3-10.e.1; then repeat step 3-10.e.2. 


NOTE 


If the meter reading is obtainable 
when returning either the OSC or 
BUF control is greater than or less 
than that reading recorded in 3- 
10.e.1, start over with 3-10.e.1. 


NOTE 


The adjustment accomplished in sec 
tion 3-10.e affects the oscillator fre- 
quency very little, and does not 
require readjustment of the multiplier 
module or the tunable filter. 


4. Unkey the transmitter as in 3-10.a.6. 


f. Check and adjust as necessary the RF 
carrier level setting in accordance with this 
section. 


STARTING CONDITIONS 


Be sure that all requirements of sections 
3-7 through 3-10.e have been accom- 
plished. 


Exciter switch positions. 


LOCAL-REMOTE 


PUSH TO TALK- 
CARRIER TEST TALK 


TUNE-OPERATE TUNE 

AC POWER ON-OFF ON 

Power Amplifier 

switch positions 

(if used): 

POWER ON-OFF OFF 

HV ON-OFF OFF 
TUNE-OPERATE OPERATE 


LOCAL 
PUSH TO 
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1. In step 3-9d, a preliminary check of FWD 
and RVS zero set was made. 


2. Using TEST SWITCH 1 as necessary, verify 
that FWD and RVS read 0 +1 division. If neces- 
sary, adjust RF Control/Modulator Circuit Card 
A6, R5 for FWD zero, and R8 for RVS zero. 


3. Place TEST SWITCH 1 tothe FWD 
position. 


4. Key the transmitter as in 3-10.a.4. Observe 
that the test meter increases from the zero set 
condition of step 3-10f.2 to a reading of approxi- 
mately 40 in response to keying the transmitter. 


5. Unlock the CARRIER LEVEL control 
(inside the access door on front of the exciter unit) 
by loosing 5-16” locknut. Adjust the CARRIER 
LEVEL control as necessary to achieve a reading 
of 40 (equals approximately 10 watts; see figure 
3-3). If this reading cannot be obtained, unkey 
exciter, turn power ON-OFF switch OFF, connect 
an external wattmeter and dummy load to KJ) 1 if 
operating in the 50 watt configuration or connect 
to Kl) 3 if operating in the 10 watt configuration 
(exciter only). After making the applicable connec- 
tions, turn power ON-OFF switch to the ON posi- 
tion, key the transmitter as in paragraph 3.10.a.4. 


(a) Set the CARRIER LEVEL control 
inside the access door on front of exciter unit to 
approximately center of its mechanical ran. 


(b) On the RF Control/Modulator Cir- 
cuit Card A6, adjust R19 (CARRIER-LEVEL) for a 
reading of 40. 


(c) OntheRF Control/Modulator Cir- 
cuit Card A6, adjust R39 for a 10 watt reading on 
external wattmeter. (Alternately adjust R39 and 
R19 on the A6 card until a reading of 10 watts and 
a reading of 40 in the forward position is 
achieved.) 


(d) Lock the RF carrier level adjust by 
tightening the 5-16” locking nut (inside the access 
door on the front of the exciter unit) while observ- 
ing the level does not change. 


6. Unkey the transmitter as in 3-10.a.6. 


7. Place the exciter TUNE-OPERATE switch 
in OPERATE position for all tuning procedures 
steps which follow. 


CAUTION 


The TUNE-OPERATE switch has 
been in TUNE position for all previ- 
ous steps following the pre-operating 
check, 3-7c. If necessary to return to 
any previous step, place the TUNE- 
OPERATE switch in TUNE position. 


Change 18 3-15 


TO 31R2-2GRT-102 


g. Check and adjust modulation employing local modula- 
tion input in accord with section. For remote modulation input, 
refer to 3-14. 


h. If audio amplifier compressor is used perform the fol- 
lowing procedure. 


STARTING CONDITIONS 


Be sure that all requirements of section 3-7 through 3-10.f 
have been accomplished. 


Exciter switch positions: 


LOCAL-REMOTE LOCAL 
PUSH TO TALK PUSH TO 
-CARRIER TEST TALK 
TUNE-OPERATE OPERATE 


AC POWER ON-OFF ON 


Power Amplifier 

switch positions 

(if used): 

POWER ON-OFF OFF 

HV ON-OFF OFF 
TUNE-OPERATE OPERATE 


1. Modulation input requires an audio signal generator 
capable of supplying a test signal at 1 KHz, continuously vari- 
able from 0.1 VRMS or less to 1.25 VRMS or more, into 600 
ohm load. If, owing to excessive output level, the signal gener- 
ator used is incapable of smooth adjustment or repeatable set- 
ting within this range, the output should be suitably padded. 
Terminate the audio signal generator output cable with a 
PJO68 plug per figure 3-4. If the signal generator output has 
one side grounded, this side must be connected to the PJO68 
sleeve, while the ungrounded side is connected to the PJ068 
ring. The tip contact of the PJO68 is not connected. 


2. Unlock the MOD LEVEL control (inside the access 
door on the front of the exciter unit) by loosening 5-16" lock 
nut. Preset the transmitter modulation level to mid-range by 
turning the MOD LEVEL to approximately the middle of its 
mechanical range. 


NOTE 


With SWITCH 1 in SWITCH 2 enable do not place 
SWITCH 2 to % MOD unless exciter is modulated. 
Failure to do this will cause meter to peg negative, 
possibly damaging the meter. 


3. Set the audio signal generator at 1KHz with its out- 
put level control turned down (0.1 VRMS or less). 
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4. Set TEST SWITCH 1 and 2 to read AF LVL-L. 
Observe the reading is 0 to 2. If necessary to adjust, on the 
Filter Amplifier/Detector module A4 adjust R41 (AF level 
zero adjust) for a reading of 0. 


NOTE 


For transmitters strapped for low lever audio input. 
Set audio signal generator to -27 dgm (0.034 vrms). 
Plug the audio signal generator PJO68 into the carbon 
microphone jack (local microphone1) on the exciter 
front panel. Proceed to step 3-10.h.7. 


5. Set TEST SWITCH 2 to AF LVL-H. Plug the audio 
signal generator PJO68 into the carbon microphone jack 
(LOCAL MICROPHONE 1) on the exciter front panel. 


6. Increase the audio signal generator output level, and 
observe that the AF LVL-H reading increases. Set for a read- 
ing of 18, corresponding to a O0dBm (one milliwatt) signal 
level. See figure 5-6. 


7. Key the transmitter as in 3-10.a.4. 
8. Set TEST SWITCH 2 to read % MOD. 


9. Adjust the MOD LEVEL control for a reading of (30 
corresponding to 90% modulation; see figure 5-5). 


(a) Lock the MOD LEVEL control by tightening the 
5-16" locking nut (located inside the access door on the front 
of the exciter unit) while insuring the meter reading does not 


vary. 


10. Change Test Switch 2 from the % MOD setting. 
Unkey the transmitter as in 3-10.a.6. 


NOTE 


Check % MOD reading per paragraph 5-51 and 5-52 
after changing power output level. 


i. If line amplifier is used perform the following proce- 
dure. 


1. Modulation input requires an audio signal generator 
capable of supplying a test signal at 1 KHz, variable from 0.1 
VRMS or less to 1.25 VRMS or more, into 600 ohm load. If, 
owing to excessive output level, the signal generator used is 
incapable of smooth adjustment or repeatable setting within 
this range, the output should be suitably padded. Terminate the 
audio signal generator output cable with a PJO68 plug per 
figure 3-4. If the signal generator has one side grounded this 
side must be connected to the PJO68 sleeve, while the 
ungrounded side is connected to the PJ068 ring. The tip con- 
tact of the PJO68 is not connected. 


2. Unlock the MOD LEVEL control (inside the access 
door on the front of the exciter unit) by loosening 5-16" lock 
nut. Preset the transmitter modulation level to zero by turning 
the MOD LEVEL control to the full counterclockwise posi- 
tion. 


3. Set the audio signal generator at 1 KHz with its out- 
put level control turned down (0.1 VRMS or less). 


4. Set TEST SWITCH 1 and 2 read AF LVL-L. 
Observe the reading is 0 to 2. If necessary to adjust, on the 
Filter Amplifier/Detector module A4 adjust R41 (AF level 
zero adjust) for a reading of 0. 


NOTE 


For transmitter strapped for high level audio input 
proceed to step 3-10h.4. 


5. Set TEST SWITCH 2 to AF LVL-H. Plug the audio 
signal generator PJO68 into the carbon microphone jack 
(LOCAL MICROPHONE 1) on the exciter front panel. 
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6. Increase the audio signal generator output level, and 
observe that the AF LVL-H reading increases. Set for a read- 
ing of 18 +2, corresponding to a 0 dbM (one milliwatt) signal 
level. See figure 5-6. 


7. Connect AC voltmeter to TP1 on line amplifier PC 
card (A1 module). Adjust potentiometer on this card (R10) to 
0.636 volts RMS or 1.8 volts peak to peak. 


8. Key the transmitter as in 3-10.a.4. 


9. Set TEST SWITCH 2 to read % MOD. 
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Watts, Carrier 


Meter Reading 


F9124683 


Figure 3-3. Exciter RF Carries Power Vs. Meter Reading 
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Figure 3-4. Modulation Led Test Setup 
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(10) Adjust the MOD LEVEL control for a 
reading of 30 (corresponding to 90% modulation; see 
figure 5-5). 


(11) Change Test switch 2 from the % MOD 
setting. Unkey the transmitter as in 3-10.a.6. 


NOTE 


Check % MOD reading per paragraph 
5-51 and 5-53 after changing power 
output level. 


j. The accomplishment of all previous steps in 
sequence completes the tuning procedure for the 
exciter. If the system consists of exciter only, con- 
tinue with section 3-13. If the system consists of 
exciter and power amplifier, continue with section 
3-11. 


3-11. POWER AMPLIFIER STARTING PROCEDURE. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
through 3-10.h have been accomplished. 


Exciter switch positions: 


LOCAL 
PUSH TO 


LOCAL-REMOTE 


PUSH TO TALK- 
CARRIER TEST TALK 


TUNE-OPERATE OPERATE 
AC POWER ON-OFF ON 

Power Amplifier switch 

positions (if used): 

POWER ON-OFF OFF 

HV ON-OFF OF F 
TUNE-OPERATE OPERATE 


If the power out is below requirements, 
check the RF Cable Ground Shield for 
breaks and repair as necessary. If 
power is increased, damage to the 
power transistors may occur causing a 
failure. 


a. Place the POWER ON-OFF switch on the 
power amplifier front panel to the ON position. 
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Observe that the POWER 


illuminates. 


b. Using the TEST switch, observe that the 
following power amplifier functions are in accor- 
dance with table 5-3: 


indicator lamp 


LPA 1 EXCTR 
LPA 8 V-GRID 
LPA 9 V-HTR 
LPA 11 FAN 


c. Place the HV ON-OFF switch to the ON 
position. Observe that, approximately one minute 
after step 3-ll.a above, the HV ON indicator 
illuminates. 


d. Using the TEST switch, observe that the 
following power amplifier functions are in accor- 
dance with table 5-3 for the unkeyed unmodulated 
condition: 


LPA 5 V-PLATE 
LPA 7 V-SCREEN 


e. Usingthe exciter TEST SWITCH 1 as neces- 
sary, observe that the following exciter functions 
are in accordance with table 5-3 for the unkeyed 
unmodulated condition: 


EXC 1-1 E-L RLY 
EXC 1-6 VSWR-LPA 


3-12. POWER AMPLIFIER TUNING PROCEDURE. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
through 3-11.e have been accomplished. 


Exciter switch positions: 


LOCAL-REMOTE 


PUSH TO TALK- 
CARRIER TEST TALK 


TUNE-OPERATE OPERATE 
AC POWER ON-OFF ON 


LOCAL 
PUSH TO 


Power Amplifier switch 
positions (if used): 


POWER ON-OFF ON 


HV ON-OFF ON 


TUNE-OPERATE OPERATE 


3-12. POWER AMPLIFIER TUNING 
PROCEDURE (CONT ). 


a. Using the TEST switch, verify that the power 
amplifier FWD and RVS readings are 0 + 1. If unnecessary 
to adjust, go to 3-12.b. If necessary to adjust, proceed as 
follows. 

1, Place power amplifier HV ON-OFF switch 
to OFF position. . 
2. Remove power amplifier top cover. 


3. On the Power Supply, Control Grid/Thermal | 


Control/AC Control module A3, defeat the high voltage 
primary interlock switch S1 by pulling its plunger up to 
defeat position. 

4. Place HV ON-OFF switch to ON position. 
Observe that the HV ON indicator illuminates. 


NOTE 


High voltage turn-on is not needed for the 
adjustment of FWD and RVS zero, but it is 
needed for the steps which follow; the high 
voltage is therefore kept turned on at this 
point for procedural continuity. 


WARNING 


Observe all HV WARNINGS inside the power 
amplifier unit. “os 
S. Place TEST switch to FWD position. Adjust 
R7 on the Buffer Amplifier/Multiplier, Electrical Instru- 
ment circuit card AS for 0 + 1 reading on the test meter. 
6. Place TEST switch to RVS position. Adjust 
R9 on the Buffer Amplifier/Multiplier, Electrical Instru- 
ment circuit card AS for 0 + 1 reading on the test meter. 
7. Leave the power amplifier top cover off for 
the steps which foilow. : 

b. Using the TEST switch, verify that the power 
amplifier CUR-PLATE reading is 7 + 1. If unnecessary to 
adjust, go to 3-12.c. If necessary to adjust, proceed as 
follows: 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
through 3-12.a have been accomplished. 


Exciter switch positions: 


LOCAL-REMOTE. 


PUSH TO TALK- 
CARRIER TEST 


TUNE-OPERATE 
AC POWER ON-OFF 


T.O. 31R2-2GRT-102 
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3-12, POWER AMPLIFIER TUNING 
PROCEDURE (CONT ). 

Power Amplifier switch © 

positions (if used): 


POWER ON-OFF .” 


‘HV ON-OFF 
TUNE-OPERATE 


1. If the power amplifier top cover was not 
removed in 3-12.a, the adjustment PLATE CURRENT 


"ADJUST control is accessible through the top cover of the 
. ~power amplifier. ; 


2. If the power amplifier top cover was re- 
moved in 3-12.a, the plate current adjustment control on 
the Power Supply, Control Grid/Thermal Control/AC Con- 
trol’ module A3 (R15, Control Grid Voltage) is directly 
accessible. "3 ye sak o.e ve « 

3. Adjust for CUR-PLATE reading of 7 + 1. 

c. Using the TEST switch, verify that the power - 
amplifier artificial forward power function is correctly set 
as follows: oe 


STARTING CONDITIONS . 


Be sure that all requirements of sections 3-7 
through 3-12.b have been accomplished. © 


Exciter switch positions: 
LOCAL-REMOTE LOCAL 
PUSH TO TALK- PUSH TO 


€ARRIER TEST 
TUNE-OPERATE 
AC POWER ON-OFF 


- Power Amplifier switch 
positions (if used): 


POWER ON-OFF 
HV ON-OFF 
TUNE-OPERATE 
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1. Place the power amplifier TEST switch to 
the RVS posicion. Observe reading of 0 + 1. a 

2. Place the exciter TEST SWITCH 1 to the 
FWD position. Observe reading of 0+ 1. 

3. Place power amplifier TUNE - OPERATE 
switch to TUNE position. In response to this, observe 
that the power amplifier RVS reading pegs below zero, 
and verify tha‘ the exciter FWD goes to a reading of 30 
+ 1. If necssary to adjust, proceed as follows: 

(a) If the power amplifier top cover has not 
been removed in a previous step, the adjustment ARTI- 
FICIAL FWD PWR ADJUST control is accessible through 
the top cover of the power amplifier. 

(b) If the power amplifier top cover was 
removed in a previous step, the artificial forward power 
adjustment control on the Buffer Amplifier/Multiplier, 
Electrical Instrument circuit card AS OR?) ie dmectly ar: 
cessible. 


(c) Adjust for exciter FWD reading of 30 


4. _ Leave the power amplifier TUNE-OPERATE 
switch in TUNE position for the steps which follow. 
d. Tune the power amplifier cavity input cit- 
. cuits in accord with this section. - 


STARTING CONDITIONS — = 


Be sure that all requirements of sections 3-7 
through 3-12.c have been accomplished. 


Exciter switch positions: 


LOCAL 


LOCAL-REMOTE 


‘CARRIER TEST 
TUNE-OPERATE 
AC POWER ON-OFF ON 


Power Amplifier switch 
positions (# used): 
POWER ON-OFF 

HV ON-OFF 


TUNE-OPERATE 


1. Unlock the OUTPUT COUPLING controi 
on the power amplifier cavity module, and pre-set this 
control approximately 40 turns from the maximum CCW 
position (this contro] has a mechanical range of ap- 
proximately 100 turns stop-to-stop). 
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2. Place the power amplifier TEST switch to 
CUR-PLATE position. Observe reading of 7 + 1. 
3. Place the exciter TEST SWITCH 1 to the 


RVS position. Observe reading of 0+ 1. 


4. Key the transmitter as in 3-10.24. In 

response to this, note that any increase in power amplifier 

CUR-PLATE reading does not exceed the reading of 8.If 
necessary to adjust, unkey the transmitter as in 3-10.2.6, 
re-set the OUTPUT COUPLING control several turns CW, 
re-key the transmitter as 3-10.a.4 and re-check CUR- 
PLATE. Repeat as necessary. 

5. If the power amplifier cavity input circuits 
ate untuned, then in response to keying the transmitter the 
exciter RVS will increase. With the transmitter 
keyed as in 3-10.a.4 unlock the power amplifier INPUT 
TUNING control, and tune this control for a minimum 
exciter RVS reading; then re-check power amplifier CUR- 
PLATE per 3-12.4.4. 

6. Unlock the power amplifier INPUT COUPL- 
ING control, Alternately tune the INPUT COUPLING 
and INPUT TUNING controls for a minimum exciter 
RVS reading, until no further minimization of the exciter 
RVS is obtainable. A reading of less than 15 must be 
obtained in each case; a reading of less than 5 will be 
obtainable in most cases. 

7. Lock the INPUT TUNING and INPUT 
COUPLING control knobs. Observe that knob locking 
does not change the exciter RVS reading. 

8... Unkey the transmitter as in 3-10.a.6. 

e. Tune the power amplifier cavity eae: cir- 
cuits in accord with this section. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
‘through 3-12.d have been accomplished. 


Exciter switch positions: 
LOCAL-REMOTE 


PUSH TO TALK- 
CARRIER TEST 


TUNE-OPERATE 
AC POWER ON-OFF 


Power Amplifier switch 
positions (if used): 


POWER ON-OFF 
HV ON-OFF 


TUNE-OPERATE 


CAUTION 


Use extreme caution when turning OUTPUT 
TUNING control above 170 as read on the 
OUTPUT TUNING INDICATOR. Do not tum 
the OUTPUT TUNING control to indicate 
below O in VHF operation or below 8 in 
UHF operation, as read on the OUTPUT 
TUNING INDICATOR. Damage to the tuning 

- mechanism will result if these maximums and 
minimums are exceeded. 


NOTE 


The OUTPUT TUNING control requires a 
large number of turns to cover'a small range. In 
the following steps, care should be taken not to 
miss the peak or the dip in the transmitter 
function .being monitored, where called for, 
when turning the OUTPUT TUNING control. 


1. Place the power amplifier TEST switch to 
FWD position. 

2. Key the transmitter as in 3-10.24. Tune 
the power amplifier OUTPUT TUNING control for a 
maximum FWD reading (see figure 3-5 for approximate 
readings on the OUTPUT TUNING INDICATOR). if at 
maximum the power amplifier FWD reading is between 5 
and 40 (15 to 25 typical), continue with 3-12.¢,3. If at 
maximum the FWD reading exceeds 40, cr is less than 5, 
unkey the transmitter as in 3-10.a.6 and go to 3-12.¢.6. 

3. Return the power amplifier TUNEOPERATE 
switch to OPERATE position. In response to this, observe 
that the power amplifier FWD reading remains the same as, 
or increases above, the reading obtained in 3-12.¢.2. If 
ok, continue with 3-12.¢.4. If the reading obtained de- 
clines below the reading obtained in 3-12.¢.2, or goes to 


zero, unkey the transmitter as in 3-10.a.6 and go to 3-12.¢.6. 


4. Place the power amplifier TEST switch to 
CUR-PLATE position. Observe that the reading does not 
exceed 18, If ok, go to 3-12.e.5. If necessary to adjust, 
go to 3-12.¢.6. 

5. Optimize power amplifier output tuning 
in accord with this section. 

(a) Place power amplifier TEST switch in 
FWD position, and place exciter TEST SWITCH | in 
FWD position. : 
(b) Re-tune the power amplifier OUTPUT 
TUNING for a-minimum exciter FWD reading while the 
power amplifier FWD reading either increases or re- 
_mains unchanged. ; 

-(c) Place power amplifier TEST switch in 
CUR-PLATE position, and re-tune OUTPUT TUNING 
for minimum CUR-PLATE reading. 


(d) For VHF power amplifiers, the CUR-PLATE 
reading must always be between 12 and 16, while the exciter 


FWD reading is between 12 to 35; if this reading is not ob- 
tained increase or decrease as necessary, per 3-12.¢.5(f). 
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~ (e) For UHF power amplifiers, the CUR-PLATE 


must always be between 10 and 18 (Ref. fig. 3-6) while the 
exciter FWD reading is between 16 and 38; If a 10 to 18 
meter reading cannot be obtained, increase or decrease as 
necessary, per 3-12.¢.5.(£). Cone 
(f) To lower the CUR-PLATE reading, or 
to lower the exciter FWD reading, reset the OUTPUT 
COUPLING control several turns in the CW direction 
(toward MAX), then retune OUTPUT TUNING starting | 
at 3-12.¢.5.(a). To increase the CUR-PLATE reading or to 
increase the exciter FWD reading, reset the OUTPUT - 
COUPLING control several turns in the CCW direction 
(toward MIN), then retune OUTPUT TUNING starting at 
3-12.e.5.(a). Repeat as necessary. If the required reading 
set can not be obtained, unkey the transmitter as in 
3-10.a.6 and go to 3-12.¢.6, ; are: 
(g) - With the required reading set obtained 
lock the OUTPUT COUPLING and OUTPUT TUNING ~ 
knobs, unkey the transmitter as in 3-10.2.6, and go to 
3-124. 
6. If incorrect responses were obtained in 
steps 3-12.e.2, e-3, ¢.4, or ¢.5, proceed as follows: 
(a) Unkey the transmitter as in 3-10.a.6. 
(b) Place power amplifier switches in posi 
tions as follow: , 


HV ON-OFF OFF 
POWER ON-OFF OFF 
TUNE-OPERATE OPERATE 
(c) Place exciter TUNE-OPERATE switch 
in TUNE position. 
(d) Check exciter FWD and RVS zero and 
RF carrier level set per 3-10.f, and continue the tuning 
procedure in sequence from that point. 


f. Perform final check of power amplifier per- 
formance as follows. 


STARTING CONDITIONS 


Be sure that all requirements of sections 3-7 
through 3-12.e have been accomplished. 


Exciter switch positions: 
LOCAL-REMOTE LOCAL 


PUSH TO 
TALK 


PUSH TO TALK- 
CARRIER TEST 


TUNE-OPERATE 
AC POWER ON-OFF ON 


OPERATE 
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STARTING CONDITIONS (CONT). 
Power Amplifier switch 
positions (if used): 


POWER ON-OFF 
HV ON-OFF 
“TUNE-OPERATE 


ON 
ON 
OPERATE 


1,.Re-check power amplifier FWD and RVS zero set 
per 3-12.a. 


2. Key the transmitter as in 3-104. 


3. Place power amplifier TEST switch in FWD . 


position and verify the reading is correct for 50 watts in accord ~ 


with figure 3-7. If reading is incorrect, make the following 
adjustments. If any adjustments are to be made, refer to 
WARNING in subparagraph 3-13(¢). 

(a) Adjust R26 on buffer amplifier/ 

multiplicr clectrical instrument card 

A-5 for 50 watts on extemal watt 

meter, 


(b) Adjust R22 on buffer amiplifier/ 
multiplier electrical instrument card 
A-5 for 40 on power amplifier front 
panel test meter. 


(c) Repeat steps (a) and (b) until 50 
watts is obtained on the external watt- 
meter and 40 is indicated on the 
power amplifier front panel test meter. 


4. Place power amplifier TEST switch in RVS 
position and verify that the reading docs not indicate excessive 
reverse power. 

5. Unkey the transmitter as in 3-10.a.6. 


3-13. SYSTEM CHECK. 


a. The accomplishment of all previous steps in sequence 
completes the system tunging procedure. 


b. Verify system functions in accordance with table 5-2 for 
systems consisting of exciter only, or in accord with table 5-3 
for systems consisting of exciter and power amplifier. 


c. Perform Frequency Check, 10 or 50 watt mode. 


WARNING 


Do not disconnect the coaxial output cable of 
the transmitter to the dummy load without first 
placing the remote-local switch in LOCAL 
position, and carrier Test/push-to-talk switch to 
PUSH-TO-TALK position, to assure that the 
transmitter will not be keyed with its load 


3-22 Change 11 


disconnected. While the transmitter is 
protected from excessive high load VSWR in 
this condition, it is possible for maintenance 
personnel to sustain rf burns if handling open 
cable ends with the transmitter keyed. 


1. Connect equipment jack K1J3 (10 watt 
mode) or K1J1 (50 watt mode) to the input of 
variable attenuator (874-GAL) or equivalent, 
connect output of the variable attenuator 
direct to the RF dummy load and the 
attenuated output to the Frequency Counter 
input. Set variable attenuator to 80 dB. 


2. Set the controls as follows: 
A. EXCITER 
(1) Remote/Local to Local 


(2) Push-To-Talk/Carrier Test to Push- 
To-Talk 


(3) AC Power On/Off to On 
B. POWER AMPLIFIER 
(1) Power Off (On for 50 watt) 
(2) High Voltage Off (on for 50 watt) © 


‘3. Key exciter by placing Push-To-Talk/ 
Carrier Test switch to Carrier test and reduce 
variable attenuator setting until Frequency 
reading should read desired frequency +/- 
0.0005% for synthesizer oscillator or +/- 
0.001% for crystal oscillator. 


4. Unkey the transmitter by placing the 
Push-To-Talk/Carrier Test switch to Push- 
To-Talk. 


 @. If exciter unit top cover was removed in a previous step, 


zeineral the top cover. 


e. If power amplifier top cover was removed in a Previews 
step, reinstall the top cover as follows: 


1. Place HV ON-OFF switch to OFF position. 
2. Re-install power amplifier top cover. 


3. Place HV ON-OFF switch to ON position. 
Observe HV ON indicator illuminates. 


f. If system is to be used under local control, connect and 
verify operation of microphone input(s) in local microphone 
jack(s) on the exciter front panel. 


g. If system is to be used under remote control, continue with 
section 3-14. 


3-14. REMOTE OPERATION, 


a. Remote inputs and controls are connected to the ex- 
citer through J5. Refer to sections 2-21 through 2-33. 


. b. Remote keying and remote voice modulation are 
enabled by placing LOCAL-REMOTE switch in REMOTE 
_ Position. 

3-15. A3 KEYER CARD ADJUSTMENT. 


_a. After installing the A3 keyer card and connecting the 
exciter to the transmitter control panel for the keying method 
required, proceed as follows: 


1. Set the REMOTE/LOCAL toggle switch on the 
exciter to the "REMOTE" position. 


_ 2, If the voltage keying method is used, apply the 
required voltage to the key terminal. With a milliameter 
plugged into the channel test jack on the transmitter control 
panel, adjust the.potentiometer for the current level shown 
for the keying method being used. (Refer to Fig. 2-8 and 2- 
9). The transmitter should key by voltage at‘a current of 1 
to 2 milliamps. 


3. If keying is accomplished by grounding the key 
terminal, ground the terminal with a test lead to the panel. 
The transmitter should then key. 


4, After accomplishing either (1) or (2) above, con- 
nect the remote keying line to the key terminal and have the 
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remote location key the transmitter. For voltage keying, 
readjust the potentiometer for the current value obtained in 
Step (2) above. 


5. If keying trouble is encountered from the remote 
location, check to see that the current keying voltage/option 
has been made in accordance with Fig 2-8 and 2-9. 


3-16. P| PR D 


a. To tum off the power amplifier, turn off High Vol- 
tage Switch first, then allow one (1) minute interval before 
the POWER ON-OFF Switch is switched to the OFF posi- 
tion. This greatly increases the life expectancy of the power 
output tube VI. 


CAUTION 


In systems consisting of an exciter and a power 
amplifier, complete de-activation of voltages within 
the power amplifier requires turning off both the 
power amplifier and the exciter. As long as the ex- 
citer remains ON, with the interconnecting cable W5 
attached from exciter to power amplifier, +20 
operating voltage will be present within the power 
amplifier, in the thermal control circuits of module 
A3,and on the level shift amplifiers and buffer emit- 
ter followers of circuit card A5. 


"b. To tum off the exciter, place the AC POWER ON- 
OFF switch on the exciter front panel to the OFF 
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position. This completely de-activates the exciter, whether. 
powered by AC or by an external battery or DC source. In 
systems consisting of an exciter and a power amplifier, this 
also de-activates those power amplifier functions which 
are powered by +20 volts supplied from the exciter 
through cableW5. 


Digital Indication (Units) 


400 150 
Figure 3-5. Frequency Vs. Digital Units 
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increasing when tuning the UHF trans- 
mitter for crystal frequencies below 
75 MHz. To assure proper starting 
position of the capacitor for fre- 
quencies less than 65 and greater 

than 80 MHz the OSC and BUF controls 
are adjusted in the CW and CCW direc- 
tion to observe the presence of two 
peaks. The peak closest to the center 
scale frequency marking of 75 is the 


‘correct peak. 


3-19. Perform final tuning of the G3 
oscillator module in accord with this 
section. 


STARTING CONDITIONS 


Be sure that all requirements of 
section 3-7 through 3-10.d have 
been accomp] ished 


Exciter switch positions: 


LOCAL-REMOTE LOCAL 


PUSH TO TALK- PUSH TO 
CARRIER TEST TALK 


TUNE-OPERATE TUNE 
AC POWER ON-OFF ON 


(Substitute following for 3.10.e.) 
3-18. Care must be exercised when tuning 
at the extremes of the band (less than 65 
MHz and greater than 80 MHz crystal ‘fre- 
quency) to assure that the proper peak is 


used for maximum frequency accuracy. When Power Amplifier sultch 


tuning at the band edges two peaks are 
observable because the tuning capacitors 
have an adjustment range of 360 degrees 
and two points exist that have the same 
capacitance. At the extreme low band 
edge the capacitance is almost at maxi- 
mum and with clockwise rotation has its 
capacitance decreasing. The OSC and BUF 
adjustments are made for maximum meter 
indication with the tuning capacitance 
decreasing when tuning the VHF trans- 


mitter and for tuning the UHF transmitter 


for crystal frequencies equal to or 
greater than 75 MHz. The OSC and BUF 
adjustments are made for maximum meter 
indication with the tuning capacitance 


sitions (if used): 


POWER ON-OFF OFF 


HV ON-OFF OFF 
OPERATE 


TUNE-OPERATE 


NOTE 


The purpose of this section is 
to enable the best possible 
adjustment for frequency accu- 
racy, using only the crystal 
itself as the criterion for 
frequency accuracy. 
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NOTE 


‘This procedure should be 

accompl tshed after 30-minutes 

have elapsed from step 3-9.a., 

allowing warmup stabilization 

of the frequency determining 

elements. 

a. For all crystal frequencies used 
in VHF Transmitters and for crystal 
frequencies equal to or greater than 75 
MHz used in UHF Transmitters. 

1. Repeat steps 3-10.a.3 through 
3-10.a.5 of the oscillator module initial 
tuning procedure, using care to achieve 
the maximum peak observable. The test 
meter may be tapped for best possible 
observation of the peak. Record the peak 
reading obtained. 

2. Detune the OSC control in the 
CCW direction then carefully return it in 
the CW direction to precisely the peak 
reading observed in step 3-l6a.1. 

3. Detune the BUF control in the 
CCW direction, then carefully retune it 
in the CW direction to precisely the peak 
reading observed in step 3-19a.1, then 
repeat step 3-19 a. 2. 


NOTE 


If the meter reading obtain- 
able when returning either 
the OSC or BUF control is 
greater than or less than 
that reading recorded in 

3-16 a. 1, start over with 
3-16 a. 1. 


NOTE 


The adjustment accomplished in section 3-15C, 
a affects the oscillator frequency very little, 
and does not require readjustment of the 
multiplier module or the tunable filter. 


4. Unkey the transmitter as in 3-10.2.6. 


b. For crystal frequencies less than 75 mhz used 
in UHF Transmitters. 


1. Repeat steps 3-10.a.3 through 3-10.a.5 of 
the oscillator module initial tuning procedure, using care to 
achieve the maximum pesk observable. The test meter 
may be tapped for best possible observation of the peak. 
Record the peak reading obtained. 
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2.  Detune the OSC control in the CW direction, 
then carefully return it in the CCW direction to precisely 
the peak reading observed in step 3-15C.b.1. 

3.  Detune the BUF control in the CW di- 
rection, then carefully retune it in the CCW direction to 
precisely the peak reading observed in step 3-16 b. 1, then 
repeat step 3-16 b. 2. 


NOTE 


If the meter reading obtainable when retuning 
either the OSC or BUF control is greater than 
or less than that reading recorded in 3-16 b.11, 
start over with 3-16 b. 1. 


’ NOTE 


The adjustment accomplished in section 
3-15C.b affects the oscillator frequency very 
little, and does not require readjustment of 
the multiplier module or the tunable filter. 


4. Unkey the transmitter as in 3-10.2.6. 
(Go to 3.10.f and continue with the procedure.) 


3-20. OSCILLATOR-MULTIPLIER TUNING PRO- 
CEDURE. 


a. Using a screwdriver position the oi on the 
OSC-MULT to line up with the frequency corresponding 
to five times ($X) the crystal frequency.: 

b. Using a screwdriver, position the dots on the 
multiplier module to line up with the operating frequency 
markings. 

c. Place test SWITCH 1 to OSC position. 

d. Key the transmitter by placmg PUSH TO 
TALK-CARRIER TEST ‘switch in CARRIER TEST posi- 
tion, TUNE-OPERATE in TUNE position, and LOCAL- 
REMOTE in LOCAL position. 

e. On the oscillator-multiplier, carefully adjust 
OSC, BUF and AMPL controls, alternating between the 
controls for a maximum reading on the test meter. 


NOTE 


It is possible to tune the oscillator to the wrong 
mechanical over-tone of the crystal. To verify 
that this has not been done, check that the final 
adjustment achieved for maximum output is 
close to the desired frequency marking. 

3-21. FREQUENCY FINE TUNE. 

a. Connect a frequency counter to J1 on the front 

of the oscillator-multiplier unit (output signal level is ap- 


proximately +13 dbm). 


b. With a small screwdriver or adjustment tool, 
adjust the FREQ. ADJ. control to pull the oscillator to 
the desired frequency. 

c. After the oscillator-multiplier tuning is completed, 
continue UHF exciter tuning with Paragraph 3-10.a.6 or 
VHF exciter tuning with Paragraph 3-10.b.8. 


SECTION Ii 
EMERGENCY OPERATION 


3.22. GENERAL. 


3-23, Emergency operation of the UHF or VHF exciter only 


_ Fis limited to three conditions. 


a. Crystal not available. 

b. AC power failure, 

C. Frequency synthesizer unserviceable. 
Emergency operation is applicable to the power amplifiers 
‘when crystal is not available. 


3-24. 
figurations of the crystal-controlled oscillator (8004290G2 
and 8004290G3) that require different type connections 
when they are used. 


NOTE 


RF generator must be a stable frequency © 
source, + 0.001% to assure optimum trans- 
‘mitter performance. Continued monitoring for 
- frequency accuracy is required. 


' NOTE 


A type CR-75 crystal may be used for emer- 
gency operation, however, it may not meet 
the +0,001% frequency accuracy requirements. 
Monitoring of the crystal frequency may be 
effected by using a directional coupler in the 
antenna output and a counter to check the 
frequency accuracy. 


3-24.1. Crystal Controlled Oscillator 8004290G2. If a 


' enystal to provide the desired operating frequency is not 


available, pertorm the following: 


a. Remove crystal from holder and reinstall holder 
in oscillator module to: maintain oven temperature. 

b. Connect output of an external rf generator set 
to cw (HP608 or equivalent) and to proper crystal fre- 
quency to J1 on the oscillator module. Set rf generator to 
one-half the operating frequency for VHF and to one- 
fourth the operating frequency for UHF. 

c. Adjust external rf generator for an output of 
from 125 to 175 mv rms when terminated with a 50-ohm 


+ 2-ohms impedance. 


3-24.2. Crystal-Controlied Oscillator 8004290G3. If a 
crystal to provide the desired operating frequency is not 


available, perform the following. 
a.‘ Place AC POWER ON-OFF switch to the OFF 
position. 


b. Remove exciter top cover. 
c. Disconnect oscillator cable (P2) from doubler 


CRYSTALNOT AVAILABLE. There are two con. 
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or quadrupler module whichever is used. 


d. Remove oscillator cable (P3) from its stowage . 
clip at rear of module and connect it to the doubler 
(quadrupler) connector (J1). 

e. Secure oscillator P2 cable in stowage clip. 

f. Replace exciter top cover. 

g. Remove crystal from holder and reinstall holder 
in oscillator module to maintain oven temperature. 

h. Connect output of an external rf generator set 
to cw (HP608 or equivalent) and to proper crystal fre- 
quency to J1 on the oscillator module. Set rf generator to 
one-half the operating frequency for VHF and to one- 
fourth the operating frequency for UHF. 

i, Adjust external rf generator for an output of 
from 0.5 to 1.0 v rms when terminated with a 50-ohm 


+ 2-ohms impedance 


j. ‘Proceed with normal tuning procedures (para- 
graph 3-8) for G2 oscillator only). When using G3 oscil- 
lator proceed with normal tuning procedures, but omit 
tuning of oscillator controls. 


NOTE 


A type CR-75 crystal may be used for emer- 
gency operation, however, it may not meet the 
+ 0.001% frequency accuracy requirements. 
Monitoring of the crystal frequency may be 
effected by using a directional coupler in the 
antenna output and a counter to check the 
frequency accuracy. 


3-24.3. Oscillator-Multiplier 8009546G1 External Fre- 
quency Control. Provision is made to inject an externally, 
generated frequency should a crystal of the desired fre- 
quency not be available. 

a, Remove all’ power from the receiver or exciter 


. containing the oscillator-multiplier module. 


b. Remove crystal holder from oscillator-multi- 
plier module. 


CAUTION 


Care must be exercised when inserting or re- 
moving the crystal holder. Be sure pins are pro- 
perly aligned. Do not twist holder when in- 
serting or removing as bent or misaligned pins 
may result. 


c. Connect the output of an rf generator at ap- 
proximately +13 dBm level to J1 on the front panel of the 
oscillator-multiplier module. This injected frequency must 
be 5 times the frequency of the crystal frequency deter- 
mined by previous instructions, 

d. Tuning is accomplished by peaking the AMPL 
control, then checking the BUF and OSC controls. A dip 
may appear when tuning the BUF control. The ait is not 
wanted and this control must be tuned to peak along with 
the OSC control. é 
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3-25. AC POWER FAILURE. Ifa 24-volt battery is already 
properly connected to the exciter, and an ac power failure oc- 
curs, switchover to the battery is automatic. If a battery is 
not connected, proceed as follows, 


a. Place exciter POWER ON-OFF switch to OFF. 


__b. Connect 24-volt battery to rear panel connector J5, 
positive terminal to pin D and negative terminal to pin A. 


c. Place exciter POWER ON-OFF switch to ON. A 100 
AH battery will provide power for approximatcly 15 hours 
_ © 8 transmitter continuously keyed.7.. 


240 260 280 300 320 


3-26. UNSERVICEABLE FREQUENCY SYN- 
THESIZER., In the event of a frequency synthesizer failure, 
the exciter and power amplifier can be operated using an ex- 
ternal oscillator, proceed as follows: 


a. Disconnect coaxial cable A8P2 from the input to the 
multiplier A9J1. 


b. Set extemal oscillator (AN/USM-323 or equivalent) 
to the desired frequency. Set level to +14dBM+3dBM (REF 


TO 31R2-2GRT-102, paragraph 4-22) and connect to A9J1. 


c. Tune the exciter as prescribed in TO 31R2-2GRT- 
102, paragraph 3-10. 


Meter Reading 


Figure 3-7 RF Power Output Vs. Meter Reading 
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CHAPTER 4 
PRINCIPLES OF OPERATION 


4-1. INTRODUCTION. This chapter provides 
information on the principies of operation of the VHF 
transmitting set and the UHF transmitting set. The 
chapter is divided into three sections. Section I describes 
_ the principles of operation of the transmitting sets to a 
functional block diagram level. Section II discusses the 


principles of operation of the transmitting sets based on 
the functional operation of the electronic circuits. Section 
Ill describes the functional operation of the mechanical 
assemblies of the transmitting sets. For basic circuit 
principles of operation refer to T.O. 31-1-141. 


SECTION 1! 
FUNCTIONAL SYSTEM OPERATION 


42. GENERAL. 


4-3. The VHF transmitting set and the UHF 
transmitting set are identical except for their frequency 
determining characteristics. These functions and those 
functions common to both are described to a functional 
system block diagram level in this section. See figures 6-1 
and 6-2. 


4-4. FUNCTIONAL DESCRIPTION. 


4-5. The VHF transmitting set and the UHF 
transmitting set are identical except for the radio 
frequency multiplier, radio frequency amplifiers, tunable 
filter, low pass filter, power detector, and power 
sop ifise tuning-cavity. The VHF transmitting 
set and the UHE transmitting set each. consist 

of a 10-watt exciter and a 50-watt linear power 
amplifier. 


46. The oscillator stage is crystal controlled in a 
temperature controlled oven. The oscillator output is fed 
into a doubler (VHF) or a quadrupler (UHF). The 
driver/power amplifier amplifies the radio frequency signal 
to a 10-watt level, The tunable filter eliminates unwanted 
harmonics and noise. The low pass filter following the 


driver/power amplifier eliminates harmonics generated in — 


the final stages of the power amplifier. The signal then 
passes through the power detector to the coaxial relay. In 
the normal mode, the coaxial relay connects the power 
amplifier input to the exciter and the amplified 50-watt 
output to the antenna terminal. The low-pass filter in the 
power amplifier rejects any harmonics of the operating 
frequency generated in the power amplifier. The power 
detector supplies the control rf/modulator with detected 
forward and reverse signals. The control rf/modulator 
adjusts the driver/power amplifier output power to the 
level required for a 50-watt output from the power 
amplifier. The power sensor following the power amplifier 
detects the power output level and. feeds back power level 
correction information to the control rf/modulator in the 
exciter unit. In the event of an antenna vswr of greater 
than 3 to 1, the power amplifier tums off and the exciter 


power of 10 watts takes over as a backup. If the vswr 
becomes greater than 5 to 1, the exciter output power 
reduces automatically in proportion to the vswr to 
protect the driver/power amplifier in the exciter from 
excessive power dissipation. 


4-7. The control, thermal/detector modulation 
percentage/coaxial relay control/keyer inhibit contains the 
logic to inhibit. keying due to an excessive temperature, 
and it also determines the condition of the power 
amplifier. If the power amplifier has no output, the 
control, thermal/detector modulation percentage/coaxial 
relay controi/keyer inhibit switches the coaxial relay to 
bypass the power amplifier. The keyer, control transfer 


“keys the radio frequency multiplier, the crystal oscillator 


buffer, and the control, rf/modulator. The audio amplifier 
compressor contains the remote audio frequency input 
and remote keying input. The filter amplifier/detector 
receives the proper audio signal from the audio amplifier 
compressor. The filter amplifier/detector provides the 
required audio frequency response and feeds the signal to 
the buffer modulator. This module also contains the wide 
band data input, as well as a modulation limiter to 
prevent overmodulation. 


4-8. |The VHF power amplifier and the UHF power 
amplifier are each single-stage tetrode vacuum tube ampli- 
fiers. The amplifiers operate linearly, Class AB,, in a 
common-cathode configuration. An over-temperature and | 
airflow protection circuit is contained in the power ampli- 
fier which, when activated, removes the ac voltage input to 
the high voltage power supply and automatically switches 
the antenna output from the power amplifier to the exciter. 
The transmitting set power supplies convert the 47 to 420 
hz primary power to regulated and unregulated dc voltages, 
and the ac heater voltage. When the ac power is inter- 
rupted, the exciter is automatically connected to the antenna 
and to a dc input from an extenal source, which provides a 
back up 10-watt level output transmission. When not in 

the battery mode of operation, the exciter power supply 
supplies the battery with 300 ma of charging current to 
maintain a fully charged battery. 
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49. GENERAL. 


4-10. This section provides a discussion of the circuits 
comprising the VHF transmitting set and the UHF trans- 
mitting set. The discussion follows a logical operational or 
signal flow and is presented in the same functional sequence 
as in the preceding section. 


4-11, OSCILLATOR A8. 


4-12. There are three configurations of the crystal- 
controlied oscillator (8004290G2, 8004290G3 and 
8009546G1). The oscillator module consists of a crystal 

’ controlled oscillator stage, a buffer amplifier stage, and an 
oven with associated heaters and temperature control cir- 
cuitry. See figure 6-3 and figure 6- 4 . The G3 oscillator 
configuration is for Army use only. The oscillator-nulti- 
plier module (8009546G1) consists of a controlled oscil- 
lator and multiplier stage, a buffer amplifier stage and an 
output amplifier stage. No oven is required. 


4-13. CRYSTAL OSCILLATOR. (8004290G2). The 
oscillator stage Q1 has its base voltage held at a constant 
value by a voltage divider consisting of R1! and R2. Crystal 
Y1! is coupled to the emitter by C4 and to a tap on L2 by 
C6. C6 and RS control the drive level to Y1 and also isolate 
it from inductive and capacitive effects of the driving 
circuitry. The coupling network C4 and R4 also tends to 
isolate the crystal. Variable capacitor C3 is tunable for 
resonance at the crystal frequency. 


4-14. BUFFER AMPLIFIER. The oscillator 
stage output, from a tap on 12 is coupled through 
C7 to the base of buffer amplifier Q2. This stage 
is adjusted for resonance at the crystal frequency 
by variable capacitor C13. The output from a tap 
on L4 is coupled through C10 and a matching pad 
consisting of R10 and R11 to coaxial connector P2. 
The signal at the junction of C10 and R10 is detected 
By CR1 and applied to the exciter front panel major 
Test point OSC. The signal is filtered by pi filter 
C11, LS, and C12 and becomes a positive voltage 
Whose level is proportional to the oscillator output. 
Power supply decoupling is performed by cs, L3, 
C8, R23, and C14. The puffer amplifier B+ is 
Keyed by the keyer control transfer module. 


4-15. OVEN. A proportional temperature control 
system is utilized in the oven. The oven is maintained at a 
near constant temperature (75 degrees C + 5 degrees) by 
heaters HR1 and HR2 and associated sensing and control 
circuitry. Power for the heaters is supplied by the 
unregulated output (22 to 39 volts dc) from the power 
supply module. The 22 to 39 volts is dropped through R12 
and regulated at +6.2 volts at the cathode of zener diode 
VRI. Regulation is required at this point to allow the 
temperature sensing circuit to operate from a source voltage 
which has such a wide variation. The +6,2 volts is applied 
across a voltage divider made up of thermistors RT1, RT2, 
RT3 and potentiometer R16. R16 is used to control the 
oven temperature. The wiper of R16 is connected to the 
base of common emitter amplifier stage Q3. R16 and the 
thermistors form a temperature sensing circuit. The voltage 
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across R16 increases as the temperature in the crystal oven 
increases. At power turn-on, the crystal oven will be at room 
temperature. The resistance of RTI, RT2, and RT3 will be 
high and very little voltage will be picked off at R16. Q3 
will then be in the cutoff region. The base drive of Q4 is 
controlled by R14, Q5 and R15. As the oven approaches 
the operating temperature, more and more voltage is 
applied to the base of Q3 which, driven into conduction, 
shunts a portion of the base drive current for Q4 to ground. 
This reduces the conduction of Q4 and current flow 
through heaters HR1 and HR2. Zener diode VR2 clamps 


‘the collector voltage of Q5 to a constant level as the 22 to 


39 volt drive changes. Q5 and R19 through R22 hold the 
power dissipation in HR 1 and HR2 constant as the 22 to 39 
vde level changes by controlling the base drive of Q4. The 
low voltage side of the heaters is brought out to the front 
panel major test point OVEN. 


4-16. EXTERNAL OSCILLATOR INPUT. An 
external oscillator may be used in lieu of a crystal. The 
crystal must then be removed from the circuit and the 
external oscillator output connected to coaxial connector 
J1. The external oscillator must be adjusted to the proper 
frequency to serve as a local oscillator with a power level 
input of —5 dbm to 0 dbm. C3 and C13 are adjusted for 
peak output just as they were when using a crystal. 


4-17. CRYSTAL OSCILLATOR. (8004290G3). The 
oscillator stage Q1 has its base voltage held at a constant 
value by a voltage divider consisting of R1 and R2. Crystal 
Y1 is coupled to the emitter by C4 and to a tap on L2 by 
phase network Z1. Z1 controls the phase and magnitude of 
the drive level to Y1. Z1 and RS5 isolate Y1 from inductive 
and capactive effects of the driving circuitry. The coupling 
network C4 and R4 also tends to isolate the crystal from 
the transistor. Variable capacitor C3 is tunable for 
resonance at the crystal frequency. Power supply 
decoupling is provided by C1, L1, C20, C14 and R23. 


4-18. BUFFER AMPLIFIER. The oscillator stage 
output, from a tap on L2 is coupled through C7 to the base 
of buffer amplifier Q2. This stage is adjusted for resonance 
at the crystal frequency by variable capacitor C13. The 
output from a tap on L4 is coupled through C10 and a 
matching pad consisting of R10 and R11 to coaxial 
connector P2. The signal at the junction of C10 and R10 is 
detected by CRI and applied to the exciter front panel. 
major test point OSC. The signal is filtered by pi filter C11, 
LS, and C12 and becomes a positive voltage whose level is 
proportional to the oscillator output. Power supply 
decoupling is performed by C8, L3 and CS. The buffer 
amplifier B+ is keyed by the keyer, control transfer 
module. 


4-19. OVEN. A proportional temperature control sys- 
tem is utilized in the oven. The oven is maintained at a 
near constant temperature (75 degrees C + 5 degrees) by 
heaters HR1 and HR2, and associated sensing and control 
circuitry. Power for the heaters is supplied by the un- 
regulated output (22 to 39 volts dc) from the power 


supply module. R28 is the load resistor for the metering 
circuit and R25 is the multiplier resistor that furnishes the 
proper level for the OVEN front pane! major test point. L6 


reguisted voltage 
R13, R16, R14, R19 and RT1. Resistor R12 and R15 
establish the dc ting voltage of the operstional 


amplifier AR1. Potentiometer R16 is used to control the - 


oven temperature and is adjusted for.a temperature of 75 


"degrees C + 5 degrees. With this adjustment the bridge is 


balanced and pin 2 and 3 of AR! are at the same voltage. 
At power tum on, the oven is at room temperature. The 
resistance of RT1 will be high which will cause pin 3 of 
AR] to be low and output of AR1 low: Transistor Q3 will 


With this conduction the collector current of Q3 furnishes 
base drive to Q4. Q4 is turned on and furnishes collector 
current through the heater elements HR1, HR2 from the 
unregulated voltage through R28. The voltage across R28 
is furnished to the front panel for OVEN metering test 
point. R30 is to minimize thermal runaway resulting from 
Q4 operating at high temperature, As the oven approaches 
the operating temperature, ‘the resistance of RT 1 decreases 
to raise the voltage at Pin 3 of AR1 which raises the output 
voltage. of AR1 to decrease drive to Q3 and Q4 which re- 
duces heater current. At the operating temperature the 
output of ARI is high so that Q3 is almost tumed off 
which reduces base drive to Q4 and reduces the heater 
current to almost zero. VR1 assures that Q3 is tuned off 
when heater current is not required ‘as in the case when 
ambient temperatures exceed the oven temperature. 


4-20.! EXTERNAL OSCILLATOR INPUT. An 
external oscillator may be used in lieu of a crystal. Remove 
exciter cover. Disconnect cable P2 of the oscillator module 
_ from the double or quadrupler module. Remove oscillatur 
cable P3 from its stowage clip at rear of oscillator module 
and connect it to the doubler or quadrupler connector J1. 
Secure cable P2 in stowage clip. The crystal must then be 
removed from the circuit and the external oscillator output 
connected to coaxial connector J1. The external oscillator 
must be adjusted to the proper frequency to serve as a local 
oscillator with a power level input between +7 to +13 dbm. 


4.21. OSCILLATOR-SYNTHESIZER. (Fig 6-45) 


4-22. GENERAL. The oscillator-synthesizer generates 
selectable stable frequencies by a voltage-tuned oscillator. 
The selected oscillator output frequency is fed to a 
prescaler counter which divides the frequency by 4 and 
feeds it to a variable counter. The variable counter further 
divides the frequency by a ratio of 9000 to 15,999 as 
determined by the settings of the frequency select 
thumbwheels. The division ratio of the counter is such that 
when the voltage-tuned oscillator is generating the correct 
frequency, the output of the variable counter is 1.5625 
khz. This output signal is fed to a phase detector and 
compared with a 1.5625 khz reference signal. The 1.5625 
khz reference signal is derived from a_ precision 


are divide by 10 counters. 
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crystal-controlled oscillator and a digital fixed-frequency 
divider counter. The phase difference between these two 
signals determines the d-c voltage which controls the 
voltage-tuned oscillator such that phase jock with the 
reference oscillator is maintained. The nominal output level 
of the oscillator is +14 dbm + 3 dbm. | 


4-23. REFERENCE GENERATOR. The reference 
generator contains a temperature compensated crystal 
oscillator which provides a 3.2 mhz signal. Temperature 
stability is obtained without the use of an oven. A 
screwdriver trimmer adjustment is provided in the side of 
the crystal housing, covered by a removable, reusable sealed 
access cover. This cover is behind the hole plug located on 
the front of the synthesizer below the thumbwheel 
switches. The oscillator operates from the +20 vdc 
regulated. It is followed by an integrated circuit divider 
with straight-binary division by 2048, which operates from 
the +5 vde regulated. The output from the reference 
generator is a square wave approximately 5 volts 
peak-to-peak, which is coupled to the phase comparator 


_ input. This is a solder sealed module and should not be 


serviced except by the manufacturer. 


4.24..  DIVIDER/CONTROL. This board determines the 
output frequency. The board contains a prescaler (divide by 
4) and a variable counter with its associated frequency 
selection switches. The rf sample from the rf generator 
board is fed through attenuator R15 and R16. CS is a d-c 
block which couples the rf to the base of amplifier Q4. This 
device places the rf at a dc level of about 3.2 volts by virtue 
of bias resistors R17 and R18 which is the optimum input 
level for U8. US is an emitter-coupled logic dual-D flip-flop 
which is hooked up to divide the input rf signal (56.25 mhz 
to 99.9937 mhz) by 4: The output of U8 is fed to an 
emitter coupled pair Q1 and Q2. This circuit amplifies the 
output of U8 and shifts the signal level to that of TTL 
(transistor-transistor logic). Q3 is used as a saturating switch 
which drives the first logic gate. 


4-25. The variable counter number 
(divide by N), is essentially a chain of 
programmable counters constructed entirely 
with monolithic integrated circuits. The 
division ratio N ranges from 9000 to 
15,999 and is programmed by generating 
binary logic levels with the 4-digit fre- 
quency selector thumbwheel switches. The 
first 3 switches are inverted "nines" 
complement binary coded decimal (bcd). 
Switch S4 is hexadecimal code which pro- 
grams US (divide by 16). $1, $2, and $3 
program U2, U3, and U4 respectively, which 
Assuming the 
thumbwheels are set to 99.993 this means 
all switches aré made placing a ''low'' on 
all the inputs, so the division ratio is 
15,999. Thus the signal is coupled 


through the NAND gate (U7) following Q3 


4.3 
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and into U5. This divides the input 24.9984375 M bits/ 
sec pulse train by 16. The output of U5 drives the input of 
U4 which divides by 10. This signal then drives U3, which 
drives U2, each of which divide by 10. When the counter 
reaches 99.99375 (by dial), and 15,997 pulses have been 
counted, the inputs to the U1 AND gates (6-46) are all 
high, which enables a 3 input AND gate of U6 (pins 3, 
4, and 5). On the 15,998th pulse, U6 changes state, which 
resets U2, U3, U4, and US and activates U7 pulse 
stretcher, which generates a negative 1.5625 kHz sample 
pulse (aproximately 10 microseconds) at E3. The NAND 
gate of U7 (pins 1 through 6) and C4 and R14 are used 
to generate and shape a pulse whenever the signal at U7-1 
undergoes a negative transition. The 15,999th pulse 
occurs at the same time the reset pulse is present at pin 
1 of U2, U3, U4, and US. Therefore, this 15,999th pulse 
has no effect and the counter remains in the reset 
condition, The next clock pulse after 15,999 starts a 
new count. It is important to note that the sample pulse 
at E3 occurs always on the 15,999th pulse and a new 
count always starts after the 15,999th pulse. — 


4-26. If the thumbwheels are set to numbers other than 


99.9937, the inputs to the divider counters are made high . 


through the switch. Z1 is a resistor network consisting of 
15 each 4.7K ohm pull-up resistors with one lead common 
to pin 16 (B+). No change will occur until the data strobe 
drops to a logic zero (Q of U6 upon full count). At that 
time the data on the inputs will be transferred to their 
associated counters and the count will take up from there 
on the next clock pulse. Under these conditions, the count 
required will be shortened by the amount of the preset 
mputs. oo 


4-27, RF GENERATOR. The rf generator provides the 
output signal of the synthesizer, as well as driving the 
divider control prescaler. The printed wiring board contains 
the oscillator, limit controls for the oscillator, a buffer 
amplifier, a final amplifier, and a voltage regulator. The 
oscillator is basically a voltage-tuned Hartley circuit, with 
L2, CR1 and CR2 the tank. CR1 and CR2 are voltage 
variable capacitors (varactor diodes) whose capacity is 
dependent on the amount of reverse voltage. This control 
voltage is obtained from the output of the phase 
comparator, and is coupled through R29 and R3, with C22 
used as a bypass. QI is a high-frequency field-effect 
transistor, with R1, R2, R35, R36 and R37 providing bias 


and feedback. C2, C3, C7, C26 and C27 are all bypass - 


capacitors, and C5 and C25 are blocking capacitors. L1 is 
an autotransformer and is used to couple the signal out to 
the buffer amplifier Q2, through R4, C4 and C28. 


4-28. R10 is a d-c feedback resistor, and R9 is the 


collector load. L3, C11, L4 and C12 are low-pass filter 


sections to reduce the second harmonic, with C8, C9 and 
C23 used as bypasses. L5 is an autotransformer and couples 
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the signal into a signal splitter L6. R11, R12, and R13 are 
used to attenuate the signal which. goes back to the divider 
control. L7, C16 and R15 match the input impedance of 
Q3, the final amplifier. R18 is the d-c feedback with R17 
the collector load. L8, C17, L9 and C18 are two low-pass 
filter sections to reduce harmonics, with C10, C15 and C24 
bypasses. L10 is an autotransformer which couples the 
signal to C19, a d-c block. R19, R20 and R21 are used to 
attenuate the signal to provide isolation from loading 
effects of the synthesizer output. R22, CR3, C20, R23, 
C21, and R24 form an r-f detector which indicates the 
presence of rf on the exciter front panel OSC test point. 


4-29. U1 isa transistor array of two individual transistors 
and two transistors internally connected as a Darlington 
circuit. U1 is used as a voltage regulator, with VR1 the 
zener reference. Q4 and QS are used to limit the control 
line voltage to the oscillator. They are tumed on by S1 on 
the divider control. This switch has binary coded decimal 
outputs and depends on the frequency selected by the first 


thumbwheel switch. Either or both Q4 and QS may be 
turned on. When either is turned on, a voltage limit is 
developed across the precision resistors which are coupled 
to the control line. This voltage over-rides the control 
voltage from the phase comparator and limits the oscillator 
range. This prevents the synthesizer from locking falsely on 
a harmonic. 


4-30. PHASE COMPARATOR. The phase comparator 
converts the difference between the phase of the variable 
counter and the reference generator to an error voltage. - 
Note that the frequency of these two signals is the same, 
but they differ in phase. Q3 is a voltage regulator of the 
capacitor multiplier type. C9 and R13 are filters for the 
regulated 18 to 20 vdc input supply. VR1 is the zener diode 
which provides the reference voltage. C7 and C8 are bypass 
capacitors for VR1, with Ril and R12 the bias for Q3. C5, 
C6, and R9 are filters for the regulated output of Q3. R28 © 
is a decoupling component to ‘further filter the input 
voltage to the reference generator. R27 is the current limit 
for VR2, which is the zener diode voltage reference for the 
5 volt supply to the reference generator. Q1 is a switch for 
the square wave from the reference generator. R1, R2 and 
Cl differentiate the leading edge of the incoming square 
wave to cause a quick turn on of QI. This drives the ramp 
generator Q2. When Qi conducts, it discharges C2 and C3, 
and pulls the base and emitter of Q2 toward ground. After 
Q1 tums off, C2, C3, R4, and R5 are used as an RC time 
constant to create a ramp. Since Q2 is an emitter follower, 
the output is bootstrapped back to the base to increase the 
ramp. R7 is used to linearize the ramp. R6 and R8 are bias 
resistors for Q2. 


4-31. Q5 is a switch for the negative pulse from the 
divider control circuit which is differentiated by C10 and 
R15. R14 and R16 are bias resistors. C11 and R17 couple 
the leading edge of the signal to the gate of Q6 while also 
providing a high impedance. The ramp generator output is 
applied to the source of Q6 and is a varying dc voltage. 
When the sample pulse from the divider control is applied, | 


'Q6 conducts the d-c level that is on the source at that 
particular instant and this d-c level is stored on C12. This 
level is held until the next sample pulse. Thus the circuit 
“samples” the d-c level of the ramp, and “holds” it. This 
“hold” voltage is a continuous voltage that is proportional 
_ to the phase difference of the two input signals. During 

search mode (before phase lock occurs), CRI or CR2 
conduct because there is greater than 0.6 volt across them. 
_ After phase lock occurs, the voltage differential is low and 
R25 provides isolation for any noise that might be present. 
U1 is a high input impedance operational amplifier which is 
used a3 a d-c level shifter to provide the proper d-c level for 
the voltage-tuned oscillator. It has almost unity gain, with 
R19 and R26 providing the nominal operating level. R21, 
Cl4, R22, CiS, R23, C16, R24 and Ci8 form a 
multi-section low-pass filter which is used to remove any 
undesired a-c signal from the control voltage to the 
voltage-tuned oscillator. During search mode, most of the 
filter is bypassed by L1 and CR3 or CR4, which conduct 
when the voltage differential is greater than 0.6 volt. 


4-32.. SWITCHING REGULATOR. This printed wiring 
board consists of an input filter, a power switch driver, and 
an output filter. The input filter, is C1, C2 and L3. UI 
is the switch driver, with R3 used as a short circuit pro- 
tector. R4, R5, and R6 is a voltage divider string. L1 is 
an inductor which filters the dc pulses from the power 
switch. Operation consists of U1 being turned on by the 
feedback sensor after it drops to a sufficiently low value. 
It is an operational amplifier with its own internal refer- 
ence diode. It operates as a switch and is either on or off. 
It drives an integrated circuit mounted on the back of the 
synthesizer which is a power switch. This switch con- 
ducts the unregulated dc for short pulses, operating at 40 
khz switching frequency. C4, C5, and L2 form an ad- 
ditional filter to smcoth the 5 volts. 


4-33. OSCILLATOR-MULTIPLIER A8 (G1). 


4-34: _ GENERAL. The oscillator-multiplier module con- 
sists of a crystal controlled oscillator and multiplier stage, 
a buffer amplifier stage and an output amplifier stage 
that provides the necessary drive signal to the multiplier 
module. The oscillator-multiplier requires a fundamental 
mode crystal operating in the frequency range of 11.25 
mhz to 99.987500 mhz. (See paragraph 3-8 for crystal 
frequency selection). The output frequency from the 
module is five times (X5) the crystal frequency. Figure 
6-5 is a schematic of the oscillator-multiplier module. 


4-35. OSCILLATOR-MULTIPLIER. The oscillator stage 
Q1 is a modified Colpitts type crystal oscillator circuit, 
with base bias voltage held constant by the voltage divider 
consisting of R3 and Rq. Crystal Y 1 operates in an anti- 
resonant mode, with the parallel capacitors C25, C2 and C3 
controlling the operating frequency. C3 is the frequency 
adjust capacitor on the front panel of the oscillator~multi- 
plier, C25 is an internal adjustment set at the factory so 
that the output frequency is proper with C3 adjusted 
to mid range. This allows for plus or minus front panel 
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adjustment of frequency for crystal having an initial error 
up to + 25 parts per million (ppm). Capacitor C4 and CS 
provide the oscillator feedback divider, with Ry the 
transistor emitter resistor. The collector circuit of Q1 is 
tuned to the fifth harmonic of the oscillator, with the 
resonant circuit consisting of L2 in parallel with C10 and 
Cll, with C10 the front panel tuned element. The dc in- 
put for Q1 consists of a 12 volt regulator circuit with zener 
divide VR1 providing the regulator action, and R6, RI, 
C6 and C7 providing the necessary filtering and decoupling 
to isolate the oscillator stage. Resistor R2 serves as the col- 
lector current limiting resistor, and C8 serves as the rf de- 
coupling capacitor for the tuned collector circuit. Resistor 
R7 and capacitor C9 provide loose coupling to the Hi Q 
tuned filter consisting of L4 in parallel with C15 and front 
panel tuned C16. This Hi Q filter circuit aids in eliminating 
the unwanted harmonics, and allows the fifth oscillator 
harmonic to pass when properly tuned. 


4-36. BUFFER AMPLIFIER. Transistor’ Q2 serves asa. 
buffer emitter follower stage, with its high input resistance 


providing a minimum loading to the tuned circuit of L4, 


C15 and C16. Resistor R8 and capacitor C17 couple the 
filtered fifth harmonic to-the base of emitter follower Q2. 
R9 and R10 are bias resistors for Q2, and R11 serves as 
the output emitter resistor. 


4-37. OUTPUT AMPLIFIER. Transistor stage Q3 serves 
as the rf output stage from the oscillator-multiplier. The 
signal is coupled to the base of Q3 through parasitic sup- 
pressor resistor R14. Emitter resistors RIS and R16 pro- 
vide emitter biasing, with R15 serving as an emitter de- 
generating resistor to protect against gain variations of 
this amplifier due to transistor gain variations, C22 serves 
as emitter bypass capacitor. The collector of the rf tuned 
circuit consists of L3, C20 and front panel tuned C21. 
This stage is likewise tuned to the Sth harmonic of the 
oscillator. The rf output is coupled through C19 to a 2db 
pad consisting of R18 and R19. The pad serves as a buffer 
between the output stage and the circuit to be driven, and 
additionally serves as a resistive drive source of approxi 
mately 50 ohms to the output coaxial cable and con- 
nector. 


4-38. METERING CIRCUIT. A tuning detector circuit 
consisting of R17, rectifier diode CR1, rf filter C24, L6, 
C23 and meter scaling resistors R12 and R13 provide a de 
tuning indication to the transmitter or receiver oscillator 
test point. 


4-39 The dc input for Q2 and Q3 is filtered and de- 
coupled to provide B+ isolation by components C13, C12, 
Li, Ci4 and L3. Capacitor C18 serves as the rf decoupling 
capacitor for the Q3 tuned collector circuit. J1, a BNC 
connector on the oscillator front panel, provides a fre- 
quency monitoring test point, for tuning frequency adjust 
capacitor C3 to the desired frequency accuracy. 


440. EXTERNAL INPUT. Additionally, J1 can be used 
as an external signal generator input if desired. Crystal Y1 
should be removed however, and it is still necessary to 
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adjust C16 and C21 front panel tuning adjustments and ob- 
serve the oscillator test point to obtain maximum output. 
External drive level should be 1 to 2 volts rf rms input. 


441. DOUBLER, RADIO FREQUENCY (VHF) A9. 
ere tame nee en ne 


442. The frequency doubler doubles the crystal 
oscillator frequency. See figure 6-6. The input signal is 
fed into doubler transistor Q1 through input coupling 
capacitor C2. R1 and R2 provide bias for Q1. The output 
tuned circuit from the collector of Q1 consits of L2 in 
parallel with C5, tuned to twice the input frequency. L3 
which is wound on the same form as L2 provides the 
transformer-coupled output to the input of grounded-base 
buffer amplifier transistor Q2. The signal is coupled into 
Q2 through C4. The output signal from Q2 is fed from its 
collector through R12 to the tuned circuit consisting of 
Cl! and LS, which is also tuned to twice the frequency 
of the input signal. LS is used as an autotransformer with 
its output coupled from the center tap through C9 and 
through a 3-db pi pad attenuation network consisting of 
R15, R16 and R17 to coaxial output connector P2. A 
feedback gain control circuit is used in the frequency 
doubler to provide a stable output signal amplitude. 


Following the output capacitor C9 is a detector consisting 
of CR2, and filter network C13, L6, and Cid. This 
detector provides a dc output proportional to the signal 
amplitude at the output of capacitor C9. The detector de 
is fed through an attenuation Network consisting of 
potentiometer R9 and resistors RS and R10, to the base 
of Q3 which operates as an amplifier. Bissing of Q3 is 
accomplished by the feedback dc signal to thermistor 
RT1, and resistor R7 in the base of Q3. Thermistor RTT 
provides temperature compensation for the overall system, 


443. The de output level from Q3 controls the base 
' voltage of Q2 which, in turn, operates as a gaincontrolled 
stage in the path of the rf signal. If the output signal is 
too large, the dc voltage detected by CR2 provides a high 
positive output which, in turn, is fed through Q3 to the 
base of Q2 decreasing the gain of Q2. This loop action 
provides a constant output signal level by reducing the 
signal level at CR2 to the nominal level which is expected 
at the output. Potentiometer R9 adjusts the output signal 
level from the doubler. R11 serves as a current limiting 
resistor for the tuning meter which is located on the front 
panel of the exciter unit. The dc voltage to the doubler is 
provided by a keyed +20-volt signal. This +20-volt signal 
exists only when the transmitter is keyed in the transmit 
operation. When the transmitter is keyed off, no dc is 
applied to the doubler and, consequently, no doubler rf 
output signal is obtained. L1 and C3 provide decoupling 
aetion for the collector circuit of Q1. L4 and C7 provide 
decoupling action for the collector circuit of Q2. R14 and 
C8 provide noise decoupling on the B+ input to the 
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doubler from the keyed +20-volt line. The input signal - 
level required by the doubler st 31 is approximately 10 
milliwatts. The output signal level obtained at J2 is 
approximately 10 milliwatts. 


444. QUADRUPLER (UHF) A9. 


4-45. The frequency quadrupler provides an output 
frequency four times that of the crystal oscillator. See 
figure 6-7. The output of the quadrupler is fed to the 
driver/power amplifier. The input signal from the crystal 
oscillator at J1 is fed through coupling capacitor C2 to 
the base of Q3. Q3 serves as the frequency quadrupling 
stage with the output circuit at the collector tuned to 
four times the input frequency. R1 and R20 provide the 
bias for Q3 through rf choke L3. The tuned circuit on 
the collector of Q3 consists of capacitor C15 and 
inductance L2. The center tap on L2 provides the output 
to the following stage, Q1, through coupling capacitor C5. 
QI serves as a grounded-base buffer amplifier to the 
quadrupled frequency. L4 and C22 form the resonant 
circuit at the quadrupled frequency. The tap on L4 
provides the output signal to be fed to Q2 through 
coupling capacitor C10. Q2 serves as an additional buffer 
and provides additional gain for the quadrupled 
frequency. Biasing for Q2 is obtained from voltage 
dividers R8 and R16, through rf choke L6. The collector 
output circuit of Q2 consists of C28 in parallel with L8 
tuned to the quadrupled frequency. The center tap on L8 
provides the output to a 3 db pad consisting of R23, 
R24, and R25. Output connector P2 follows the 3 db 


pad. 


4-46. An automatic gain controlled feedback circuit 
ptovides a constant rf level output. An rf detector circuit 
following output capacitor C16 consisting of CR3 and 
filter components C29, L9, and C14 provides a dc level 
proportional to the output rf signal level. The dc level is 
fed to the base of Q4 through R15 which is the gain 
controlled feedback potentiometer. Q4 serves as a dc 
amplifier with the output from its collector coupled to 
emitter-follower transistor QS. The de output from -Q5 
serves as the B+ for buffer amplifier Q1 as well as the 
bias for the base of Q1. By either increasing or decreasing 
the dc voltage, the gain of Qi can be changed to 
compensate for variations in rf level output. A keyed 
+20-volt dc fed through P1-5 serves as the B+ for Q2, Q3, 
and Q4. R22 and C32 provide input B+ noise decoupling. 
Regulated +20-volt dc serves as the B+ for Q5. The 
regulated B+ is .introduced through P1-3 into | the 
decoupling network consisting of R21 and C31. L1, C9, 
and C23 serve as a decoupling network for the collector 
of Q3. L5, C27, and C8 serve as the decoupling network 
for the collector of Q1. L7, C17, and C18 serve as the 
decoupling network for the collector of Q2. The meter 


output is obtained from the detector circuit following 
capacitor C16. A current limiting resistor for metering, 
R9, provides the proper readings to the test meter located 
on the exciter front panel when the switch is in the 
MULTR position. Additional capacitors and resistors are 
used in the emitter circuits of Q2 and Q3 to serve as 
biasing for these stages. R5 and R4 serve as the biasing 
level resistors for Q1 with capacitor C24 and C6 serving 
to reduce any ac signals that may be present at the base 
of this transistor. The input power level required to drive 
the quadrupler module is approximately 10 milliwatts 
from the crystal oscillator. The output power from the 
quadrupler is approximately 10 milliwatts. 


447, QUADRUPLER REVISED 


‘4-48. Figure 6-8 shows the preferred configuration of 
the UHF quadrupler to assure minimum spurious antenna 
conducted signals. This configuration differs from the 
early configuration by imcorporating rfi shields between 
the first and second stage, and second and third stage. 
Also an imput resistor has been added and a circuit coil 
value change has been made to obtain a 50-ohm input 
impedance. Coil tap chenges and circuit value changes 
have been made to assu: ...<bility. 


4-49: DRIVER/POWEK AMPLIFIER (VHF) A10. 
4-50. DRIVER/POWER AMPLIFIER (VHF) A10 
4.51. Different power amplifiers are 


required for the VHF mode and the UHF 


mode; each system will be described below. py, 


See figure 6-9. 
are rf decoupling filters to prevent rf 
radiation from this module into the 

exciter system. 
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P3 which is a 50-ohm output that drives 
the input of the tunable filter FL2. A 
considerable amount of decoupling and Bt 
line filtering is necessary to prevent 
spurious oscillations between the stages 
of this module and to prevent rf from 
feeding out of the driver stages to the 
rest of the exciter. C8, C9, Cil, C12, 
C18, C19 and L5, L6, L9, Li0 and L11 
provide the decoupling necessary to pre- 
vent rf leakage and interstage oscilla- 
tion. L5, L6, L9, L10 and L11 are’ 
ferrite heads with wires running through 
their cores. These serve as rf chokes 
and present a high impedance path for rf 
on thése lines. Lead lengths on all 
components of this module are very criti- 
cal as any additional lead length 

creates more inductance and, consequently 
could upset the impedance matching and 
overall operation. For proper operation, 
the driver requires a nominal 10 milli- 
watt input and with a maximum apc signal 
on the input to FL3, the output of the 
driver at P3 will be approximately 8 
watts. This amplifier is broadband, 
‘amplifying all frequencies from 116 to 
150 mhz. The driver output at P3 is fed 
to tunable filter FL2, which is a tunable 
narrow band pass filter which when 
properly tuned, returns the rf signal back 
to the input of the amplifier section on 
FL1 through FL5 are rf decoupling 


Filters FL1 through FL5 filters to prevent rf radiation from 
‘ entering other parts of the exciter. 


R1 
is switched in or out of the system de- 


R1 is a resistor that is pending on the position of S6, the TUNE- 


switched in or out of the system depend- OPERATE switch, on the exciter front panel. 
ing on the TUNE-OPERATE position of S6 on In the TUNE position, RI is switched in to 
the exciter front panel. In the TUNE the collector of the driver transistor con- 
position, Rl is switched in to the collec-pected to E4. When the switch is in the 
tor of the driver transistor connected to gopeRATE position, R1 is shorted by switch- 
C12. When the switch is in the OPERATE ing across pins 3 and 5 of Pl. R82 isa 
position, R1 is shorted by switching current limiting resistor for front panel 
across pins 3 and 5 of Pl. R2 is a cur- metering when the meter switch is in the 
rent limiting resistor for front panel FLTR TUNE position. 

metering when the test switch is in the 
FLTR TUNE position. 4-53, POWER AMPLIFIER (VHF) A10A2. 

See figure 6-11. 

The rf input is at a 50-ohm_ level 
from the driver output and is fed through 
FLIi to P4 and proceeds through the match- 
Ing network consisting of Li, Cl, £2, 


4-52. The collector of Q3 is coupled 
through matching transformer L14 through 
C20 and the impedance matching network 

consisting of L15, L16, C21, and C22 to 
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C2, L3, C3 and C4 to the input amplifier 
QI. The matching network provides the 
proper impedance match from the 50-ohm in- 
put to the input impedance of Q1, R1, R2 
and L4& are dc bias dividers for Q1. The 
amplified output of Q1 is coupled through 
inductor L5 through the broadband inter- 
stage matching network consisting of L5 
C11, €12,-L7, C16 and C17 to the input of 
Q2. R3 and L9 provide the dc bias return 
for Q2. The amplified output from -the 
collector of Q2 is coupled through the 
matching network consisting of transformer 
L13, C26 and C27 providing the broadband 
output impedance of 50 ohms to:the output 
connector P2. A detector circuit consist- 
ing of R4, R7 and CR1 with filter compo- 
nents R6, C23, RS, and C22 providing the 
proper filtering of the detected output 
provides a monitored rf test point output 
for rf power output at the PWR AMPL posi-. 
tion of the front. panel test switch. A 
considerable amount of decoupling is 
required in this module to prevent inter- 
stage oscillations and to prevent unwanted 
rf radiation into other areas of exciter. 
CS, C6, C7, C8, C9, C10, C13, C14, C25, and 
C28 are all decoupling capacitors which 
work tn conjunction with decoupling induc- 
tances L6 and L8 to provide the necessary 
decoupling. The power amplifier is broad- 
band amplifying signals from 116 to 150 
mhz. When driven with an 8-watt signal 
level at P4, approximately 50 watts is 


obtained from the output jack P2. The 
input dc required for this stage from 
FL1 is a nominal 20 volts dc. As in the 
driver unit, lead lengths are extremely 
critical for proper operation. 


4-54. DRIVER (VHF) A1OAI. See figure 6-10. The rf 
output from the multiplier module enters the driver at J1 
driving amplifier. Q1 through an impedance matching 
network consisting of Z1, R1, C1 and L1 which provides a 
broadband 50-ohm input match to the input impedance of 
Ql. C2 serves as a coupling capacitor and R2 and R4 
provide the proper biasing to the base of QI. The 
modulation and apc changes the bias on this stage to 
provide modulstion and proper output power. The 
modulation input or apc input to this stage is at E1 through 
FL3. C3 is for rf bypass. Resistors. RS and R6 serve ss 
stabilizing emitter resistors for Q1 with capacitors C4-and 
CS providing the rf return to ground..The. output from QI 
is coupled ‘through matching transformer L2 and the 


matching network consisting of L3, L4, C6 ‘and C7 to 
provide the proper interstage match between Q1 output 
and the base input to amplifier Q2. C10 serves as a 
coupling/de blocking capacitor between these stages. R? 
and L7 provide a de return path for the base current of Q2. 
R3 is a swamping resistor across L2.-The amplified output 
on the collector of Q2 is fed through matching transformer 
L8, through the broadband interstage matching network 
consisting of C13, C14, C15, C16, C17 and L12 to the base 
of Q3. R8 is:a swamping resistor across L8 to provide 
proper broadband operation of the interstage network. R9 
and-L13 serve as a base dc return for Q3. Z2 and C23 serve 
as a trap at 120 mhz to reduce excessive gain. 


4-55. The collector of Q3 is coupled through matching 
transformer L14 through C20 and the impedance matching 
network consisting of L15, L16, C21, and C22 to P3 which 
is a 50-ohm output that drives the input of the tunable 
filter FL2. A considerable amount of decoupling and B+ 
line filtering is necessary to prevent spurious oscillations 
between the stages of this module and to prevent rf from 
out of the driver stages to the rest of the exciter. 
C8, C9, C11, C12, C18, C19 and LS, L6, L9, L10 and L11 
provide the decoupling necessary to prevent,rf leakage and 
interstage oscillation. L5, L6, L9, L10 and L11 are ferrite 
beads with wires running through their cores. These serve as 
rf chokes and present a high impedance path tor rf on these 
lines. Lead lengths on all components of this module are 
very critical’'as an additional lead length creates more 
inductance and, consequently, could upset the impedance 
matching and overall operation. For proper operation, the 
driver requires a nominal 10 milliwatt input and with a 
maximum apc signal on the input to FL3, the output of the 
driver at P3 will be approximately 8 watts. This amplifier is 
broadband, amplifying. sll frequencies from 116 to 150 
mhz, The driver output at P3 is fed to tunable filter FL2, 
which is a tunable narrow band pass filter, which when 
properly tuned, returns the rf signal back to the input of 
the amplifier-section on P4, FL1 through FLS are rf 
decoupling filters to prevent rf radiation from entering 
other parts of, the exciter. R1 is switched in or out of the 
system depending on the position of S6, the 
TUNE-OPERATE switch, on the exciter front panel. In the 
TUNE position, R1 is switched in to the collector of the 
driver transistor connected to E4, When the switch is in the 
OPERATE position, R1 is shorted by switching across pins. 
3 and 5 of P1. R2 is a current limiting resistor for front 
metering when the meter switch is in the FLTR 
TUNE position. See figure 6-9. 


4-56: POWER AMPLIFIER (VHF) A10A2. See figure 6-12. 
The rf input is at a S0-ohm level from the driver output and 
is fed through FL2 to P4 and proceeds through the 
matching network consisting of L1, C1,C2,L3,C3 and C4 
to the input amplifier Q1. The matching network provides 
the proper impedance match from the 50-ohm input to the 
imput impedance of Q1. R1, R2 and L4 are de bias dividers 
for Q1. The amplified output of Q1 is coupled through the 


broadband interstage matching network consisting of L5, 
C29, L16, L14, C11, L15, L7, C30, Ct6 and C17 to the 
input of Q2. R3 and L9 provide the dc bias retum for Q2; 
R8& with R3 provides quiescent dc bias for Q2. The 
amplified output from the collector of Q2 is coupled 
through the matching network consisting of transformer 
LI3, C26 and C27 providing the broadband output 
impedance of 50 ohms to the output connector P2. A 

- detector circuit consisting of R4, R7 and CR}, with filter 
components R6, C23, RS, and C22 providing the proper 
filter of the detected output provides a monitored rf test 
point output for rf power output at the PWR AMPL 
position of the front panel test switch. A considerable 
amount of decoupling is required in this module to prevent 
interstage oscillations and to prevent unwanted rf radiation 
into other areas of the exciter. C5, C6, C7, C8, C9, C10, 
C13, C14, C25, and C28 are all decoupling capacitors which 
work in conjunction with decoupling inductances L6 and 
L8 to provide the necessary decoupling. L17, L18, L19, 
L20, L21, and L22 are ferrite beads placed on the dc line to 
provide decoupling. The power amplifier is broadband 
amplifying signals from 116 to 150 mhz. When driven with 
a 3-watt. signal level at P4, approximately 10 watts is 
obtained from the output jack P2. The input dc required 
for this stage from FL1 is a nominal 20 volts dc. As in the 
driver unit, lead lengths are -xtremely critical for proper 
operation. a 


4-57. DRIVER/POWER AMPLIFIER (UHF) A10. 


4-58. See figure 6-13.Ri is a current limiting resistor 
which is shorted in the OPERATE position of the 
TUNE-OPERATE' switch on the exciter front panel. In 
the TUNE position, B+ flows through R1 and FL4 to 
C31 on the driver amplifier. This limits the drive current 


to the driver stage which drives the tunable filter FL2, 


preventing a possible burn-out of this filter. R2 is a series 


limiting resistor for the test meter in the TUNE position . 


on the test switch of the exciter front panel. Filters FL! 
through FLS act as rf decoupling filters to prevent rf 
from radiating into other portions of the chassis. Two B+ 
lines and two ground lines carry the current for this 
module, two pins being required because of the current 
requirement. The rf input enters at JI of the driver 
amplifier. Connector P3 is the output connector to the 
external tunable filter FL2; P4 is the return from the 
tunable filter, back to the driver amplifier. E2 is the output 
of the driver amplifier to the power amplifier, A2. The 
output from the power amplifier is on E3 which feeds 
hybrid A6 which splits the power in two directions and 
out of E2 and E3 to power amplifiers A3 and A4. Power 
amplifiers A3 and A4 are similar to power amplifier A2. 
The outputs from these amplifiers are on E3 and are fed 
to hybrid AS through E1 and E3. The hybrid sums the 
two inputs and feeds the output line P2. 


T.O. 31R2-2GRT-102 
NAVELEX 0967-LP-429-5010 


4-59. DRIVER (UHF) A10A1. See figure \6-15.,, The 
S0-ohm rf output from the multiplier enters et J1, Z2, Z1 
and C6 serve as an input matching network to Q1. C5 
serves as a coupling capacitor and R6 and R7 provide the 
dc bias and apc or modulation input to Qt. R8 is a 
stabilizing emitter resistor bypassed by C11, C12, and 
C13. The amplified output from Q1 is coupled through 
the broadband interstage matching network consisting of 
Li, C15, R10, C17 and C16 to amplifier transistor Q2. 
C16 is the input coupling capacitor for Q2 and R11 and 
R12 serving as the bias for Q2, as well as the apc and 
modulation input. Modulation is applied fo ES which 
serves as the B+ for both Q1 and Q2 and is the source of 
the bias for Q1 and Q2. Thus, the apc and modulation 
input is on the base and collector of Q1 and Q2. R13 is 
the stabilizing emitter resistor for Q2, with C18, C19 and 
C41 serving as the emitter rf bypass capacitors. The 
amplified output from Q2 is coupled through the 
broadband interstage matching network consisting of L3, 
Z3, R1S, C22, C48, C45, L26, L25, C46 and L24. This is 


‘a special design low impedance matching network which 


matches the output of Q2 to the input of Q3.-R19 and 
R18 provide the bias for the input to Q3 with C23 
serving as base bypass for the input matching network. 
The output from amplifier transistor Q3 is coupled to the 
base input of Q4 through the matching network 
consisting of L4, ZS, R23, T2, L31, R24 and C29. This 
network serves as an interstage matching network. The 
amplified output from Q4 is fed from the collector with 
L1] as a load inductance with the output fed through the 
matching network consisting of L11, L12, C33, C32 and 
L13 to output El. This is a SQohm output and the 
preceding components serve as a matching network 
between the output of transistor Q4 and the 50-ohm 
input to filter FL2, which is driven from El. 


4-60. The return signal from FL2 returns to E3 with 
the input entering through the matching network 
consisting of C40, L32, L33, R22, and T3. This is a 
matching network between the 50-ohm output from the 
filter FL2 to the base input of QS. C38 and R17 serve as 
additions] matching network components. The output 
from QS is obteined from the collector and from load 
inductance L19 and is fed through the broadband output 
matching network consisting of L19, L20, C37, C36 and 
L21 to the output at E2, the S0-chm drive source. A 
considerable amount of decoupling is necessary in this 
circuit to prevent spurious oscillations and to prevent 
radiation from the driver/power amplifier to other 
portions of the exciter unit. C8, C14, C9, C20, C25, C26, 
C31, C34, C35, C$1, CSO and C30 with L8, L9, L10, 
L28, L29 and L30 all serve as decoupling components to 
prevent s;urious oscillations and re-radiation. R14 acts as 
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a decoupling resistor for C8 and C14. R9 additionally 
serves as a decoupling resistor for C9 and C20. L8, L9, 
L10, L28, 129 and L30 are ferrite beads which serve as rf 
chokes. Q4 is the amplifier stage which has a current 
limiting resistor in the collector circuit when the exciter is 
in the TUNE mode. The resistor is shorted and the 
output of the collector is returned direct to B+ when the 
TUNE-OPERATE switch is in the OPERATE position. 
This is to protect filter FL2 from excessive rf when the 
filter is untuned and tends to dissipate some of the power 
radiated out of El. 


4-61. DRIVER (UHF) AI10A1. 

See figure 6-14. The 
50-ohm rf output from the multiplier 
enters at J1,Z2,Z1 and C6 serve as 
an input matching network to Q1.- C5 
serves aS a coupling, capacitor and R6 
and R7 provide the dc bias and ape or 
modulation input to QI. R8 is a stabil- 
izing emitter resistor bypassed by C11, 
C12, and C13. The amplified output. from 


Qi is coupled through the broadband inter: 


stage matching network consisting of LI, 
C15, R10, C17 and C16 to amplifier tran- 
sistor Q2. C16 is the input coupling 
capacitor for Q2 and R11 and R12 serving 
as the bias for Q2, as well as the apc 
and modulation input. Modulation is ap- 
plied to E5 which serves as the B+ for 
both Q1 and Q2 and is the source of the 
bias for QI and Q2. Thus, the apc and 
modulation input is on the base and col- 
lector of Qi and Q2. R13 is the stabil- 
izing emitter resistor for Q2, with C18, 
C19 and C41 serving as the emitter rf by- 
pass capacitors. The amplified output 
from Q2 is coupled through the broadband interstage 
matching network consisting of L3, Z3, R15, C22, C48, 
C45, L25, L26, C46, Z4, C57 and L24. This is a special 
design low impedance matching network which matches the 
output of Q2 to the input of Q3. R19 and R18 provide the 
bias for the input to Q3 with C23 and C52 serving as 
additional components for the input matching network. 
The output from amplifier transistor Q3 is coupled to the 
base input of Q4 through the matching network consisting 
of C49, L4, C27, CS6 and T2. This network serves as an 
interstage matching network with additional matching 
network components consisting of C53, R16, C29, L23, 
R20 and C47. Inductor L23, C47 and R20 acts as a low 
frequency spurious suppression network to prevent 
oscillations at low frequencies, The amplified output from 
Q4 is fed from the collector with L11 as a load inductance 
with the output fed through the matching network 
consisting of L11, L12, C33, C32 and L13 to output El. 
This is a 50-ohm output and the preceding components 
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serve as a matching network between the output of 
transistor Q4 and the 50-ohm input to filter FL2, which is 
driven from E1. 


4-62. The retum signal from FL2 returns to E3 with the 
input entering through the matching network consisting of 
L22, C40, R22, C55, and T3. This is a matching network 
between the 50-ohm output from the filter FL2 to the base 
input of Q5. C54, C38 and R17 serve as additional 
matching network components. L27, C39 and R21 act as 
an additional low frequency suppressor to swamp or 
prevent low frequency oscillations. The output from QS is 
obtained from the collector and from load inductance L19 
and is fed through the broadband output matching network 
consisting of L19, L20, C37, C36 and L21 to the output at 
E2, the 50-ohm drive source. A considerable amount of 
decoupling is necessary in this circuit to prevent spurious 
oscillations and‘to prevent radiation from the driver/power 
amplifier to other portions of the exciter unit. C9, C20, 
C25, C26, C31, C35, C51, C50 and C30 with L8, L9, L10, 
L28, L29 and L360 all serve as decoupling components to 
prevent spurious oscillations and re-radiation. R9 
additionally serves as a decoupling fesistor for C9 and C20, 
L8, L9, L10, L28, L29 and L30 are ferrite beads which 
serve as rf chokes. Q4 is the amplifier stage which has a 
current limiting resistor in the collector circuit when the 
exciter is in the TUNE mode. The resistor is shorted and 
the output of the collector is returned direct to B+ when 
the TUNE-OPERATE switch is in the OPERATE position. 
This is to protect filter FL2 from excessive rf when the 
filter is untuned and tends to dissipate all the power 
radiated out at El. 


463. POWER AMPLIFIER (UHF) A10A2. See 
figures 6-18 and 6-19. Identical power 
amplifiers are used in.module A10A2, 
A10A3 and A10A4 as shown in figure 6-13. These power 
‘amplifiers are dual channel with two -high power, 
broadband transistor stages which operate in parallel. The 
input is fed into E1 to hybrid HY1. The output from HY! 
is split into two equal power level outputs which are on pin 
2 and pin 3 of the hybrid. Pin 4 is terminated into a 
50-ohm load consisting of R2, R3, and R4 in parallel which 
maintains a 50-ohm input impedance at El with the same 
mismatch on both outputs. The output on pin 2 is fed to 
the matching network consisting of Z1, T1, C3, Cé:and 
C22. This network serves as a matching network between 
the 50-ohm output of the hybrid and the input impedance 
of Q1. L1 and R1 serve as the base bias network for Q1. T1 
is a quarter wavelength transformer made of semirigid 
coaxial line with a characteristic impedance of 25 ohms. 
The output from the collector of Q1 is coupled to HY2 on 
pin 3 through the matching network consisting of L2B, 
L2A, Z3,L4, Z5, and Z7. This network acts as a broadband 
matching network from the collector output impedance to 
the 50-ohm input impedance on the hybrid pin 3. Hybrid 
HY2 serves as a summing hybrid which sums the parallel 
output from the two channels consisting of QI and Q2 into 
a common output which is on pin 1 of HY2 which in tum 


is connected to E3. The channel with amplifier Q2 is 
identical to the channel with amplifier Q1. Pin 4 on HY2 is 
terminated by 50 ohms made up of R6, R7, R8 in parallel. 
A B+ input decoupling network prevents rf from radiating 
out of the power amplifier case into the exciter chassis and 
also prevents spurious oscillations from occuring in this 
module. C7, LS, L6 and L7, C10 and C21 provide a 
decoupling network, L5, L6 and L7 are ferrite beads 
which serve as rf chokes. Lead lengths on all com- 


‘- ponents of this module are critical. Additional lead 


lengths create more inductance and upset the impedance 
matching and. phase relationship of the individual stages. 


4-64. POWER AMPLIFIER (UHF) A10A2. 
See figures 6-16 and 6-17. Identical 
power amplifiers are used in module 
Al0A2, AlOA3 and Al10A4 as shown in 
figure 6-13. These power amplifers are 
dual channel with two high power, broad- 
band transistor stages which operate in 
parallel. The input is fed into El to 
hybrid HYI1. The output from HY] is 
. Split into two equal power level outputs 
which are on pin 2 and pin 3 of the 
hybrid. Pin 4 is terminated into a 
30-ohm load which maintains a 50~-ohm 
input impedance With some mismatch on 
both outputs. The output on pin 2 is 
fed to ‘the matching network consisting 
of Tl, C3 and C4. This network serves 
as a matching network between the 50-ohm 
output of the hybrid and the input impe- 
dance of Ql. R9 and C19 serve as the 
base bias network for Ql. Ll, Rl, and 
C6 serve as a low frequency spurious 
suppression network to prevent oscilla- 
tions at low frequencies. The output 
from the collector of Ql is coupled to 
HY2 on pin 3 through the matching net- 
work consisting of L2, L3, Z3, L4, Z5 
and Z7. This network acts as a broad- 
band matching network from the collector 
output impedance to the 50-ohm input 
impedance on the hybrid pin 3. Hybrid 
HY2 serves as a summing hybrid which 
sums the parallel output from the two 
channels consisting of Ql and Q2 into a 
common output which is on pin 1 of HY2 
which in turn is connected to E3. The 
channel with amplifier Q2 is identical 
to the channel with amplifier Ql. Pin 4 
on HY2 is terminated by 50 ohms made up 
of R6, R7, R8 in parallel. A B+ input 
decoupling network prevents rf from 
radiating out of the power amplifier case 


impedance 
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into the exciter chassis and also pre- 
vents spurious oscillations from occur- 
ring in this module. c7, L5, L6, L7, 
C10, and C2l provide a decoupling net- 
work. L5, L6 and L7 are ferrite beads 
which serve as rf chokes. Lead lengths 
on all components of this module are 
critical. Additional lead lengths 
create more inductance and upset the 
matching and phase rela- 
tionship of the individual stages. 


4-65. HYBRID A10A6. This hybrid, see figure 6-20, 
splits the input from E1 into two equal level outputs on 
E2 and E3 when operating into 50-ohm loads. The phase 
between the outputs on E2 and E3 is zero degrees in 
relationship to each other. R1 is a toad resistor between 
the two balanced output ports and dissipates no power 
when the loads are matched on pins E2 and E3. 


4-66. HYBRID/DETECTOR AIOAS. This is a 
summing hybrid which sums the two inputs on EI and 
E3 with the summed output on E2. See figure 6-21. A 
fourth output is terminated in 50 ohms which is made up 
of resistors R1, R2, R3, R4, RS and R6. The summing 
inputs must maintain a zero degree phase relationship 
between each other in order to get proper summing on 
the output line. A detector circuit consisting of R7 and 
CRI is connected to E2 to detect signal presence when 
the transmitter is keyed ‘“‘on”. The detected presence 
signal is monitored at the test meter on the exciter front 
panel when the test switch is in the PWR AMPL position. 
Cl, C2, R8, R9, and R10 serve as an output filtering 
network for the detected output. With no rf power 
present at the output, a meter reading of zero will be 
indicated. When the power amplifier has rf power present, 
the meter reading will be up-scale from 10 to 45 
depending on the rf power output. 


4-664. VHF/UHF DRIVER/POWER AMPLIFIER 
Al0 
4-66B. The VHF/UHF Driver/Power 


Amplifier (DPA), P/N 8136838G1, operates 
in both the VHF and UHF bands. It can 
be used to replace either the VHF DPA or 
the UHF DPA without modification to 
either the exciter or the DPA. 


4-66C. Refer to figure 6-53. Filters 
FLI-FL4 are RF decoupling filters to 
prevent coupling of RF interference from 
the DPA into the transmitter control 
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circuits. Connector Pl provides de 
power, control, and a monitor interface 
with the transmitter system. The RF 
input is supplied to the DPA from A9 
(doubler, or quadrupler) by connector 
P5. : 

4-66D. Refer to figure 6-54. The 


input network comprised of Rl, Cl, Ll, 
and Cll provides input matching and fre- 
quency compensation’ to flatten the 
amplifier frequency response. CR2, CR3, 
C52, and C53 attenuate the input signal 
to a safe level. Transformer Tl provi- 
des an unbalanced-to~balanced transfor- 
Mation to permit proper push-pull 
operation of balanced transistor Ql. 
Capacitors C3 and C4 and inductors L3 
and L4& provide input matching to Ql. 
Base bias is supplied to Ql by R4, C36, 
C50,.C5, R2, L5, and L18. R18, C48, and 
'C49 help to stabilize the input to Ql. 
Inductor-capacitor network L7, C9, C21, 
L9, L110, and C23 is used to supply the 
collector dc bias voltage to Ql. The 
network of R20 and C51 protects Ql from 
power supply surges. 


4-66E. Transformer T2 and capacitor- 
inductor network C7, C8, L2, and LI19 
provide the interstage match between Ql- 
collectors and Q2-bases. Resistor R13 


is used across the collectors of Ql to. 


achieve a flatter frequency response. 
inductor L28 is used across the collec- 
tors of Q2 to attenuate some of the low 
frequency noise. Transformer T3 ,and 
capacitors C41, C19, and C40 provide the 
impedance transformation necessary to 
allow Q2 to deliver maximum gain and 
power to a 50-ohm load at E3. Control 
of the RF output power is achieved by 
varying the base bias to Ql and Q2. 
Capacitors C5, C6, and C36 provide RF 
bypassing and diode VR1 shifts the 
control voltage level to limit the bias 
voltage applied to resistor dividers 
R4/R2 and R5/R14. These dividers limit 
the bias current to the transistors and 
provide a path for transistor leakage 
currents to ground. Inductors L5, LI18, 
L6, and L26 function as RF chokes to 
keep RF off the bias lines and prevent 
loading of the RF signal. 
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4~66F. The signal at E3 goes through a 
50-ohm cable to P3, through the tunable 
filter to P4, and 50-ohm cable to E4. 
Capacitor~inductor network L20, C14, R6, 
and R17 provide the input matching and 
frequency compensation to flatten the 
amplifier response. Transformer T4 pro- 
vides an unbalanced-to-balanced trans~ 
formation to permit the proper push-pull 
operation of balanced transistor Q3. 
Capacitors C15 and Ci6 function as 
coupling capacitors to the RF signal and 
dc block to the base bias voltage. 
Transformer T5, a 4:1 transformation 
with RIS and C17, provides a transfor- 
mation to the low base impedance of Q3. 
RF choke L24 supplies the temperature 
compensated bias current from Byistor 24 
to the bases of Q3 through the center 
tap of T5. Capacitors C22, C44, and C12 
are bypass capacitors to reduce RF on 
the dc lines. Resistor R7 limits the 
current and dissipation of Byistor 24. 
Collector voltage for Q3 is provided via 
Ll1, L12, Z2, and Z3. Capacitors C18 
and C43 provide RF bypassing. The load 
line on Q3 collectors is transformed 
back to 50 ohms by T6, C20, and C3l. 


4-666. Transformer T7 provides an 
unbalanced-to-balanced transformation to 
permit proper push-pull operation of 
balanced transistor Q4. Capacitors C24 
and C25 function as RF coupling capaci- — 
tors to the. RF signal and de block to. 
the base bias voltage. Transformer T8 
provides a 4:1 transformation with C37, 
C26, and R16 to provide a transformation 
to the low base impedance of Q4. RF 
choke L25 supplies the temperature com 
pensated bias current from Byistor Z5 to 
the bases of Q4 through the center tap 
of T8. Capacitors C27 and C46 are 
bypass capacitors to reduce RF on the dc 
lines. Resistor R8 limits the current 
and dissipation of Byistor Z5. Collector 
voltage for Q4 is provided by L21, L22, 
L23, and Zl to the center tap of T9. 
Capacitors C47, C32, C33, C34, and C35 
provide RF bypassing to prevent RF on 
the dc lines. The load line on Q4- 
collectors is transformed up to 50 ohms 
by T9, a 1:4 transformation with induc- 
tor L27 and capacitor C29. Capacitors 


C28 and C30 function as RF coupling 
capacitors to the RF signal and provide 
a dc block to the de voltage. Transfor- 
mer T10 provides a balanced~-to-unbalanced 
transformation to permit proper push- 
pull operation out to E5. 


4-66H. Scaling resistors R9 and R10 
couple a small amount of RF output 
signal to an RF detector (CRI and C38). 
This detected output is proportional to 
the PA power level and is supplied to 
the front panel meter (PWR AMPL.) via 
filter Rll, C39, and FLI. 


4-663. The first 283 DPA's built had a 
Tracking Diode-Resistor (TDR), P/N 
500600, reference designations TDRI and 


TDR2, where Z4 and Z5 (Byistors) are 
presently shown. It is not necessary to 
replace TDR's with Byistors. The 


Byistor does require a tailor resistor 
to control the quiescent collector 
current of the tr.:.sistor the Byistor is 
coatrol ling. R2: must be selected to 
obtain a Q3 collector quiescent current 
of 30 to 100 milliamps. This is 
measured by inserting an ammeter in 
line with the B+ lead attached to C22. 
R22 must be selected to obtain a Q4 
collector quiescent current of 100 to 
200 milliamps. This is measured by 
inserting an ammeter in line with the B+ 
lead attached to C34. The exciters with 


TDR's have serial numbers: 33364 
through 33373, 34185, 34186, 34187, 
34432, 34501 through 34518, 34522 
through 34541, 34546 through 34554, 
34556 through 34558, 34620 through 
34706, 34708 through 34727, 34731 


through 34832, 34843 through 34850, and 
34860 through 34862. 
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4-67. TUNABLE FILTER FL2. 


4-68. A tunable filter is required between the driver 
and the power amplifier stages of the driver/power 
amplifier. Different filters are required for the VHF and . 
the UHF mode. The filter is a narrow band, screwdriver 
adjust, tuned filter with the adjustments located behind 
the front panel door of the exciter unit. The tunable 
filter serves to prevent unwanted harmonics in the 
transmitter power amplifier and, additionally, serves to 
reduce the noise generated in the broadband driver 
amplifier stages preceding the tunable filter. 


4-69. LOW PASS FILTER FL1. 
a cl 
470. A low pass filter follows the power amplifier 


section of the exciter unit to reduce unwanted harmonic 
and spurious outputs from the driver/power amplifier. 


CHANGE 7 4-11 


T.0. 31R2-2GRT-102 
NAVELEX 0967-LP-429-5010 


Different low pass filters are required in the VHF and the 
UHF mode. No tuning of this filter is required. The filter 
contains a $0-ohm input and output and the insertion loss 
over the frequency band does not exceed 1 db. 


4-71. | POWER SENSOR DC1. 


4-72. A power detector or power sensor is located in 
the rf path following the low pass filter and preceding the 
coaxial relay in the exciter unit. The power detector 
contains two diodes: one to detect forward power, and 
one to detect the reflected power. It is this power sensor 
which detects the power level output from the 
driver/power amplifier and provides feedback information 
to the control rf/modulator to maintain a constant 10 
watt cw level from the exciter unit when operating in 
exciter mode. The power detector contains the reverse 
power diode to detect the vswr at the antenna terminal of 
the exciter unit. In the event of a vswr of greater than 5 
to 1, the reverse power detector provides information to 
the control rf/modulator to reduce power output from 
the driver/power amplifier thereby protecting the output 
transistor stages of the power amplifier. More information 
concerning the operation of the power sensors is 
contained in the section describing the control 
rf/modulator. 


4-73. SWITCH, COAXIAL TRANSMISSION LINE. 


4-74. The coaxial relay switches the rf power from the 
driver/power amplifier to either the antenna or the power 
amplifier when it is connected to the exciter and when it 
is in the operating condition. The coaxial relay functions 
as a double-pole, double-throw relay and is controlled by 
all of the circuits on module A7 modulation 
percentage/coaxial relay control/keyer inhibit. Additional 
details concerning the operation of the coaxial relay are 
contained in the section describing the control 
thermal/detector, modulstion percentage/coexial relay 
control/keyer inhibit. 


4.75. AMPLIFIER COMPRESSOR AUDIO Al. 


4-76. The function of the audio amplifier compressor 
is to provide a constant level of audio output with 
varying levels of audio input from either microphone 
Bj inpurs or remote audio inputs. See figure 6-22. The 
amplifier compressor module can be modified to 
standardize output levels with input levels as low as —35 
dbm when an cptional jumper is placed across R44 near 
the input of the compressor module. Remote audio input 
lines to the exciter unit are brought into the compressor 
on pins 10, 11, 6 and 12 and various connections or 


interconnections of the remote lines can provide either 


150- or 600-ohm audio inputs to this circuit. In the 
600-ohm configuration, the remote audio input lines 
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associated with pins 11 and 6 of the compressor are 
shorted, thus providing a 600-ohm input. Pins 11 and 6 
then serve as a center tap for the transformer input. 
Keying of the transmitter is accomplished by grounding 
the center tap. R42, R43, R39, and R40 provide the dc 
coupling path to the keying circuits through CR11 to pin 
9. Pin 9 then provides the keying information to the 
keyer, control transfer module. CR1I1 and CRI2 are 
impulse or transit protection diodes for impulses on the 
keying lines. The secondary of transformer T1 is a 
600-ohm output and operates into a 620-ohm resistor, 
R27. Zener diodes VR1 and VR2 serve to reduce any 
excessive voltage spikes on the audio input lines. The 
signal out from transformer T1 is coupled through resistor 
R44 which serves as the optional attenuator for the 
varying signal requirements on the input signal. The signal 
from R44 goes from pin 8 to the LOCAL-REMOTE 
switch on the front panel of the exciter unit. In the 
REMOTE position, the signal is switched directly back to 
pin 5 on the amplifier compressor. In the LOCAL 
position, the two local microphone sources are connected 
into the amplifier compressor through pin 5. Pin 5 is 
coupled through C5 and attenuation resistors R26 and 
R25 into integrated circuit AR1 through resistor R7 
which is in parallel with FET Q1 and coupled through 
capacitors C3 and C4. The FET serves as a variable 
resistor in parallel with R7 which, in turn, provides 
various attenuation levels to the input of ARI. With 
feedback detector information, this provides a constant 
output from the amplifier compressor module. 


4-77. Integrated circuit ARI amplifies the signal on 
pin 2 with the output appearing at pin 6. The signal from 
ARI is then coupled into integrated circuit AR2, pin 2, 
and further amplified with the output appearing at pin 6. 


' The output is coupled ‘through R15 and C7 to the output 


of the amplifier compressor which appears on pin 13. 
Monitoring of the output can be accomplished at TP1. 
Diodes CR6, CR7, CR9 and CR10 serve as signal limiting 


diodes to prevent the amplitude of the output signal from . - 


exceeding a 2.4 volt peak-to-peak signal. R28 serves as a 
dc reference resistor for diode detector CR2. CR2 detects 
the positive peaks of the output signal with the dc voltage 
rise time controlled by the filter network consisting of 
R18, R19, ClO, R20, and Cll. The detected peak dc 
level is then amplified and inverted in integrated circuit 
AR3. With the input on pin 2, the output appears on pin 
6. The output is coupied through R24, back to the gate 
of FET Q1. Negative dc levels appearing at the gate of Q! 
serve to increase the apparent resistance of QI to the 
input signal, thus reducing the output signal appearing at 
pin 13 to the nominal level. It is this feedback path 
which controls the amplifier compressor gain arid 
maintains a constant level output from the amplifier 
compressor. CR4, CR15, CR16, and R45 serve as signal 
limiting resistors so that the peak excursions of the dc 


level from AR3 cannot exceed particular bias levels that 
would saturate or cut off the output signal during the 
instantaneous input from the signal sources. R29 controls 
the decay time of the amplifier compressor and provides a 
charge path for C10 and CI! when no signal is present. 


R23, R21, and R22 and potentiometer R41 provide a 
bias to AR3; by varying potentiometer R41; a varying 
_ output signal level can be obtained. 


4-78. The amplifier compressor requires a +20-volt de 
input on pin 4. R38 and Cl serve as input de decoupling 
capacitors to prevent input signals from coming in on the 
B+ line. Ri and R2 serve as 2 voltage divider network to 
obtain a +10-volt dc level which is required for the 
operation of the integrated circuits. C2 serves as a 
decoupling capacitor for the +10-volt dc level and also 
filters any ac signals that may appear on the +10-volt line. 
CR13 peak detects the output audio. R36 is a meter 
multiplier resistor for the front panel TEST meter when. 
the test switch is in the CPRSR position. TP2 serves as a 
monitor of the dc variations with varying signal level 
inputs. This test point monitors the gain voltage on FET 
Q1. With signals on the input of the amplifier compressor, 
TP2 voltage should decrease and should decrease 
proportionally with strom: signal inputs. The output 
from the amplifier coms:essor is fed to the filter 
amplifier/detector. The nominal signal level at the output 
of the amplifier compressor is 0.65 volt rms. 


4-79. LINE AMPLIFIER Al 
4-80. The line amplifier is used in place of the audio 


compressor amplifier (Al module position) when audio 
processing and compression occurs before the transmitter 
input. The line amplifier consists of a fixed gain audio 
amplifier, with a gain control adjustment to set the audio 
output to the level required to maintain a high modulation 
percentage at the transmitter output. The gain control on 
the line amplifier can be set to accommodate standardized 


or compressed audio input signal levels of -15 dbm to +10. 


dbm at 600 ohms. The output from the line amplifier is 
set to 0.64 vrms or 1.8 volts peak-to-peak. The audio input 
to the line amplifier comes from J5 pins F and J on the 
rear of the exciter. The audio goes into the line amplifier 
on the printed circuit card through pins 10 and 12 to the 
audio transformer T1, which provides an ungrounded 600 
ohm termination. The transformer provides a 1:1 turns 
ratio, and the output uperates inte the 680 ohm RS ter- 
mination resistor. VR and VR2 serve to limit excessive 
input signals or noise spikes. The audio goes through R6 
to pin £ on the PC board, and retums to pin 5 through 
the LOCAL-REMOTE switch on the transmitter front 
pane! when in the REMOTE -position. LOCAL position 
provides local microphone inputs to pin 5 on the line ampli- 
fier, and bypasses the remote input transformer TI. Re- 
mote input signal level sensitivity can be increased to —35 
dbm by placing a jumper across .R6 from terminal El to 
£2. The audio input io pin 5 is terminated into resistors 
R8, and RY and potentiometer R10. The potentiometer is 


TO 31R2-2GRT- 102 
NAVELEX 0967-1,P-129-5010 


the control for audio output signal level. The audio from 
the potentiometer center tap is fed to the integrated cir- 
cuit amplifier U1 through coupling capacitor C1. The gain 
of this operational amplifier equals RI8 = R12 = 680K 
+ 1K = 680. This corresponds to 57 db gain. Resistors 
R16 and R17 provide the bias potential for U1 input. Capa- 
citor C3 serves as a bypass on the non-inverting or unused 
signal input side of the operational amplifier. Co, R11, 
and C5 are frequency compensating components to control 
the frequency bandwidth of the amplifier. Resistor R19 
serves as a current limiter in the event the output is short 
Circuited. R20 is the output Joad resistor that maintains 
ground reference at the output. Diode CR3 and resistor 
R21 provide the metering current to the transmitter front 
panel meter in the CPRSR position, used to determine the 
operational status of this circuit. 

4-81.. KEYING CIRCUIT 

4-82. Transmitter keying can be accomplished by either 
ground keying or positive voltage keying (+25 volts dc to 
+40 volts dc) by properly strapping the terminals. A jumper 
between terminals E3 and ES provides ground keying. A 
jumper between E3 and E4 provides voltage keying. Keying 
is accomplished on a line separate from the audio lines 
(unlike the compressor, which uses only ground keying 
on the audio lines). Either voltage or ground keying is 
brought into the transmitter on J5 pin H. This ties to pin 
11 on the line amplifier module. The input keying is con- 
nected through resistors R1 and R2 which provide surge 
current protection to the transmitter circuits due to ex- 
cessive transient voltage spikes on the keying line. In the 
ground keying configuration, with E3 to ES jumper, the 
ground reference when keyed is provided through diode 
CRI to the keyer circuit on module A2 pin 6. In the volt- 
age keying configuration, with E3 to E4 jumper, the input 
voltage when keyed is connected to the base of transistor 
Q! through voltage divider resistors R3 and R4. Keying 
voltage saturates the transistor, and Q1 collector is switched 
low, and presents a ground through R22, diodes CR4 and 
CRI to the keyer circuit on module A2. Diode CR2 pre- 
vents damage to the keying circuit in the event that keying 


is wired in backwards, or in the event that a negative volt- 
age iS present. 


4-83. FILTER AMPLIFIER/DETECTOR A4. 
4-84. The filter amplifier/detector contains 


dual-function circuits. See figure 6-24. This module 
contains an audio frequency bandpass amplifier that will 
pass audio frequencies from 300 hz to 6000 hz with little 
attenuation. Audio frequencies outside of this frequency 
band will not be passed without attenuation, The other 
circuit amplifies the remote audio input signal for 
detection to provide the front panel metered test points 
with an indication of the audio frequency 
signal levels. The AF LVL-L position pro- 
vides output readings of -18 dbm to -2.5 
dbm and the AF LVL-H position provides 
output signal level readings of -15 dbm to 
+8abm. Refer to Figure 5-6. 
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4-55. AUDIO FILTER CIRCUIT. The input of the 
audio filter circuit is derived from the output of the 
audio amplifier compressor and is brought in to the filter 
amplifier on pin 6. The input signal is coupled through 
C6 and through the low pass filter network consisting of 
RIS, C7, R16, C8, R17, C9 and biasing resistors R18, 
and R19, Q7 and Q8 form a Darlington emitter-follower 
circuit, with R18 and R19 providing the proper de bias 
for this circuit. R20 is the emitter resistor for this 
network. The output from this circuit is fed through the 
high-pass filter circuit consisting of C10, R21, C11, R22, 
C12 and biasing resistors R23 and R24. Q9 and Q10 form 
a second Darlington emitter follower with biasing resistors 
R23 and R24 providing the proper dc level for operation. 
R25 is the emitter resistor for this network. The output 
signal from this network is fed through capacitor C14 to 
pin 7. A detector circuit consisting of CR4, C17, R32 and 
R31 provides the metering indication of the output signal 
level that exists at this point. The metered test point for 
this position on the front panel is the FLTR AMPL 
position on the test switch. 7 


4.86. AUDIO LEVEL DETECTOR. The audio level 
detector input on pin 8 is derived from the output of 
the LOCAL-REMOTE switch on the exciter front panel 
which can be switched to either the microphone inputs 


or the remote audio input lines. The input signal is fed - 


to Q1 through coupling capacitor Cl with biasing 
resistors R1 and R2 providing the proper amplifier bias. 
The output from the collector of QI is fed through C2 
to amplifier transistor Q3. Resistors R4, RS and CR1 
providing proper biasing for this stage. The output from 
the collector of Q3 is fed into amplifier transistor Q4 
with the output from the collector of Q4 feeding 
through capacitor C18 to emitter-follower Q5. R39 and 
R40 provide biasing for the emitter-follower. R8 and C3 
provide a feedback path to control the gains of 
amplifiers Q3 and Q4. The emitter-follower transistor 


Q5 serves as a peak-level detector with capacitor C4 — 


providing the filtering of the dc output at the emitter. 
This dc level provides the signal level indication which. is 
then metered through current limiting resistor R34 for 
the audio frequency low level indication and resistor 
R35 for the audio frequency high ltevel 
indication. The metered outputs are connected to the 
positive side of the meter. The negative side of the meter 
is returned to the divider network consisting of R36, R37 
and potentiometer R41. R41 provides control of the dc 
‘level for the meter return so that when no signal is 
present, the meter can be set to zero and the bias on the 
retum line will match the bias on the output transistor 
QS. R11 serves at the emitter resistor for QS. 


| oc 
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4-87. | BUFFER MODULATOR AS. 


4-38. The buffer modulator module contains a 
modulation signal amplifier with a gain setting control, a 
modulation limiter, and two circuits associated with 
metering of the control rf/modulator. See figure 6-25. On 
pin 12 the audio signal level comes from the filter 
amplifier/detector module. Pin 11 contains the wideband 
data input for transmitting frequencies to 25 khz. R2, 
R3, R1, R19 and R4 provide a resistive summing network 
for the two signals which are coupled into the modulation . 
amplifier through coupling capacitor C3. The modulation 
amplifier consists of transistor Ql with associated bias 
resistors R12 and R11, gain control R14, and bias 
resistors R15 and R16. The load resistor for QI is R13. 
The output signal from the collector of Q1 is coupled to 
the limiter circuit through C4. The modulation limiter 
consists of CR7, CR8 and bias resistors R17. R18 and the 
MOD LEV potentiometer on the front panel of the 
exciter. CR3, CR4, CRS5, and CR6 provide impulse 
protection for strong pulses that might come in to the 
modulation input port. R5, R7, and R8& comprise a 
precision divider network which provides a voltage setting 
level for adjustment of incident power and reflected 
power level associated with the control/rf modulator. A 
monitoring amplifier provides an output to a test point 
on the control rf/modulator module. An audio signal 
present when the transmitter is modulated enters pin 10 
and is coupled through C2 and R25 to the amplifier 
consisting of Q2 and biasing resistors R20, R21, R23 and 
load resistor R22. This amplified ac signal from the 
collector of Q2 is coupled through CS to diode detector 
CR9 and biasing resistor R24. The detector detects the 
peak signal level of the modulation signal which is 
coupled to the test meter on the exciter front panel 
through current limiting resistor R10. The switch position 
on the front panel associated with this monitor output is 
labeled MOD. 


4-89. CONTROL RF/MODULATOR A6. 


4-90. The control rf/modulator contains the circuitry 
required to provide modulation to the driver circuit of 
the driver/power amplifier. See figure 6-26. In addition 


. the rf contro! contains circuitry necessary to maintain a 


constant rf power level output with a feedback controlled 
circuit used ‘to maintain modulation linearity and to 
compensate for any drive variation that may occur in the 
power amplifier circuitry. It also contains the circuitry 
necessary to provide power reduction in the event of a 
high vswr on. the antenna or on the exciter rf output. 
This module aiso contains the logic circuit associated with 
the forward and reverse power sensing lines from the 


power amplifier unit, which gives an indication when the 
power amplifier is used, if it is transmitting or not. This 
information is used in the control thermal/detector 
modulator circuitry to determine which mode of 
operation the coaxial relay is in. - 


4-91. The modulation input enters the control 

- rf/modulator on pin 3. This modulated signal comes from 
the modulation level setting potentiometer behind the 
front panel of the exciter. The modulation is fed into the 
module through coupling capacitor C3 and R18 to pin 3 
of integrated circuit AR1. AR1 is a differential high-gain 
amplifier which is used in the overall feedback circuit. 
The output from AR1 on pin 6 is coupled through 
amplifier transistor Q3 through zener diode VR1 and 
resistor R23. R25 provides the proper biasing for Q3. Q3 
serves to increase the gain of the signal level from ARI, 
since AR1 is limited im the swing available from its 
output. The output of Q3 can swing from 0 to +17 volts, 
which, in some cases of modulation, is required. The 
output of Q3 is coupled from the collector and load 
resistor R26 to the output resistor R27. C6 is a feedback 
capacitor to control the frequency response of the 
integrated circuit and tr2=;istor Q3 operating together as 
an integrated amplifier ci--uit. The output from R27 to 
pin 2 of the control rijmodulator then proceeds to a 
chassis emitter follower and then to the apc input on the 
driver of the driver/power amplifier. This controls the cw 
level as well as the modulation level of the rf carrier. C14 
and R38 form a frequency compensation network, 
necessary for loop frequency stability. Zener diodes VR2, 
VR3, and VR4 with biasing resistor R20 form a stable dc 

_ voltage for voltage dividers R21, R36, and potentiometer 
R19. R19 controls the dc level to pin 3 of ARI which, in 
turn, controls the cw power level from the output of the 
driver/power amplifier section. Pin 12 connects to a 
potentiometer behind the front panel door of the exciter, 
labeled CARRIER LEV set (R8), which provides a fine 
tuning adjust of the carrier power level. This 
potentiometer is in series with the divider string R21, 
R19, and R36. The power detector (DC1) in. the rf 
output from the exciter unit contains diode detectors 
which feed a signal to pin 15 and pin 14 of the control 
rf/modulator. These are the modulation feedback signals 
for incident and reflected power. 


4-92. The signal from pin 15 is coupled to grounded 
base amplifier Q1 through R39 and R1 with associated 
biasing resistors R2 and R5. R39 is a potentiometer for 
adjusting the forward power meter reading on the TEST 
meter when in the FWD position, so that a reading of 40 
on the meter corresponds to 10 watts rf output. The base 
of QI is biased by a divider network consisting of R11, 
CR2, and R31. The collector load resistor of amplifier Q1 
consists of a resistive divider network, R3 and R4. 
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The output from the collector of Q1 is coupled through 

emitter-follower Q4 to an analog OR circuit, consisting of 
CRS, CR6, CR7, CR8, CR9, and R12 serying as the biasing 
resistor. R34 is a current limiting resistor for metering 
forward power and provides a path to pin 13 which is 
used for setting the incident power zero set on the test 
meter of the exciter front panel with the test switch in 
the FWD position. The meter return is to the voltage 


"divider biasing network on the buffer modu'ator module. 


C13 is a filter capacitor to maintain a flat dc when 
modulation is present. Potentiometer R5 is adjusted to 
give a zero level indication on the meter when the 
transmitter is not keyed. The output from the analog OR 
circuit is coupled to pin 2 of ARI. The gains of ARI and 
Q3 are such that the signal at pin 2 of AR1 must appear 
to be equal and opposite in phase to the modulation 
input signal at pin 3 of AR1. If any difference or error 
between these two signals exists, this error signal is 
amplified and fed through the apc loop or rf control 
loop, back through Q1 to pin 2 of ARI providing a 
correction path to maintain rf carrier modulation output 
identical to the input modulation regardless of distortion 
or non-linear characteristics in any of the amplifiers of 
the driver or power amplifier rf circuits. Pin 14 of the 
control rf/modulator couples back the reflected power 
information from the power detector following the 
driver/power amplifier. This signal is amplified in 
grounded base amplifier Q2, with R9 and R1O serving as 
a de bias and load resistor at the output. Q5 serves as an 
emitter-follower to provide a low impedance output from 
this circuit to the analog OR circuit. R8 is the dc level 
adjust for the reverse power sensing circuit. With the 
exciter front panel test switch in the RVS position, the 
test meter should be adjusted to zero with the transmitter 
keyed off. In the event of an excessive or high vswr 
condition, the signal level from the output of Q5 
associated with the reverse detected signal, becomes a 
larger negative signal than that at the output of Q4. The 
analog OR circuit obeys the more negative signal which is 
coupled to AR1. Thus, in the event of a high vswr 
condition, this path takes control of the circuit and 
throttles down the driver/power amplifier cw power level, 
thus protecting the output stages from excessive power 
due to rf signals fed back from the antenna to the output 
of the driver/power amplifier output stages. 


4-93. Pins 9 and 5 provide inputs to the analog OR 
circuit from the power amplifier. When the power 
amplifier is m operation, with normal conditions existing, 
the detected incident power from pin 9 is the lowest 
signal level of all inputs on the analog OR circuit and 
thus takes control of the circuit. The power sensor in the 
power amplifier provides the detected output which 
controls the output power level of the system. Pin 5 


4-15 
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contains the reflected power information from the power 
amplifier and in the event of a high vswr on the antenna 
this line controls the throttling down of rf power output. 


In the event of a vswr of greater than 3 to 1 on the 


power amplifier output, integrated circuit AR2 detects 
the differential level existing and provides a digital output 
on pin 10 which ultimately is used to command the 
transmitter to cease operation in the power amplifier 


mode and return the coaxial relay to the exciter mode — 


output. The output from pin 10 is fed to the relay 
control circuit in the control thermal/detector modulator. 
Pin 7 is: a keyed +20-volt line which provides either 0 
volts or +20 volts to R13 and the analog OR circuit diode 
CR9. When the transmitter is keyed off, the voltage at 
pin 7 is low, and the analog OR circuit, obeying 
whichever voltage is lowest on all five inputs, takes 
control. Thus at 0 volts in, voltage is very low at the 
input to ARI which provides zero volts apc voltage and 
prevents any power from coming from the driver/power 
amplifier. R24 and C10 provide dc decoupling of the B+ 
for the circuits of AR1 and AR2 and the amplifiers 
consisting of transistors Q1, Q2 and emitter-followers Q4 
and QS. C11 and R37 maintain a controlled gain of 
amplifier Q1 to provide the same percent modulation 
when the system is in exciter mode as when the system is 
in the power amplifier mode. Pin 8 provides a power 
amplifier tune control input to Q1 which takes control 
and throttles down the rf power of the driver/power 
amplifier in the TUNE position for power amplifier 
tuning. Thus, the power amplifier can be tuned with a 
lower drive power level preventing damage to any of its 
components. When the power amplifier is tuned, the 
OPERATE position disables the input on pin 8 and the 
power amplifier power is then controlled through the 
loop feedback as described, through pins 9 and 5. A 
simplified block diagram is shown in figure 6-28 which 
depicts the control rf/modulator feedback loop. The 
power amplifier is not shown in this block diagram. 
Various loop frequency response controlling components 
are distributed throughout the circuit and have not been 
referred to. These include capacitor C4, resistors R22, R33, 
capacitors C8, Ci4, and resistor R38. These components 
control the frequency response of the loop and are required to 
maintain gain and phase stability to prevent oscillation of the 
feedback control loop. 


4-94, CONTROL, THERMAL/DETECTOR 
MODULATION PERCENTAGE/QOAXIAL RELAY 
CONTROL/ R IT A7. 
4-95. This module contains several different circuits 
listed as follows: See figure 6-29. 

a. Relay control circuitry. 

b. Thermal detector protection circuit. 


c. Percent amplitude modulation analysis circuit. 
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d. A one-shot multivibrator associated with the 
relay control circuitry for key inhibit when the coaxial 
relay is in transition from one mode to another. 


4.96. RELAY CONTROL CIRCUITS. The relay 
control circuit contains all the logic and switching 
functions necessary to control the output rf coaxial relay 
for either the power amplifier mode or the exciter mode 
of operation. Three logic or digital inputs control the 
operation of the relay driving circuit. These three inputs 
consist of the high voltage sample from the power 
amplifier on pin 3, the vswr power amplifier sample on 
pin 7; and the keyed +20 volts on pin 5. In the event 
that the power amplifier is not tumed on, the high 
voltage sample .is at 0 volts which allows base current to 
flow in Q2 through CRI to the power amplifier. This 
base current allows Q2 to operate in a saturated mode 
and its output drives the coaxial relay. When the coaxial 
relay is driven in the mode defined or in the energized 
condition, the output from the driver/power amplifier in 
the exciter unit is fed directly to the antenna since the 
power amplifier is not operating. If the power amplifier is 
operating and a high voltage sample voltage exists on pin 
3, CR1 is then back-biased and the control of Q2 is not 
effected through this path. When the exciter unit is 
keyed, +20 volts exists on pin 5 which goes through a 
diode OR circuit consisting of CR3 and CRS. CR2 and 
CR4 form a diode AND circuit. The input to pin 7, the 
vswr power amplifier input line, comes from AR2 on the 
control rf/modulator and indicates whether or not an 
incident power from the power amplifier is present. A P; 
(incident power) will not be present until the transmitter 
is keyed. When the presence of a P; is indicated from the 
power amplifier, pin 7 of this logic circuit is at 0 volt 
condition. A +20 volt on pin 7 indicates either a reverse 
power condition in the power amplifier or a non-keyed 
condition. When the keyed voltage appears on pin 5, a P; 
should be detected within 30 milliseconds and pin 7 
should immediately return to 0 volts. This allows the base 
of Qi to remain at a low voltage potential and thus keep 
it in the off condition. In the off condition, the collector 
of QI is maintained at a high voltage and Q2 is thus 
non-conducting and the relay is in the power amplifier 
position. However, if a failure exists in the power 
amplifier and incident power is no longer detected, then 
pin 7 indicates a “‘no power amplifier” condition by rising 
to +20 volts. Plus 20 volts then is applied to diode CR2 
and CR4 allowing the base of QI to rise to +20 volts. 


- The rise time is controlled by the R2 and Cl time 


constant. 


497, This time constant provides a smal! amount of 
delay time before Qi conducts in a saturation mode, 
allowing a small amount of time for detection of incident 
power from the power amplifier when the- transmitter is 
keyed on. When the base of Q1 rises to +20. volts, its 


collector voltage decreases. The base current at Q2 flows 
through Q1 allowing relay control by transistor Q2 to 
operate in a saturated condition energizing the relay 
thereby retuming to the exciter backup condition. This is 
the auxiliary or emergency condition that occurs when a 
failure exists in the power amplifier. Zener diode VR1I, 
with bias resistor R4, provides a +10 volt de operating 
_ condition for the emitter of QI. VR3 maintains the 
emitter of Q2 at about 5 volts below the unregulated B+ 
input voltage level. CR7 provides a transient or inductive 
protect for Q2 so that in the event of .a surge current 
generated by the relay, CR7 will protect Q2. When Q1 is 
in a saturation mode due to a power amplifier failure, a 
negative voltage or spike is coupled through C2 to the 
one-shot multivibrator consisting of Q3, Q4 and 
associated circuitry. This one-shot multivibrator allows 2 
time delay of approximately 200 milliseconds applied 
back to CR5 and through R14 to the keyer inhibit circuit. 


498. The keyer inhibit turns transmitter keying off for 
the duration of the one-shot multivibrator time, which 
keeps RF off of the coaxial relay while it is switching 
from power amplifier mode to the exciter mode. This pro- 
tects both the coaxial relay zd the power amplifier output 
transistors from too high « reflected signal. The timing 
for the one-shot multivibrat:r circuit is controlled by R11 
and C4, The logic input associated with CRS from the 
one-shot multivibrator serves as a memory to the logic 
circuit indicating that the transmitter was in a keyed 


condition and will return to the keyed condition as soon . 


the one-shot multivibrator time duration has elapsed. A 
metered output of the relay control circuit is coupled 
through currert limiting resistor R7 to the test position 
on the exciter front panel, which is labeled E-L RLY. A 
zero indication on this meter indicates operation in the 
power amplifier mode. Note: A zero indication will also 
be obtained if the power amplifier is not connected to the 
exciter. An up-scale reading, mid-scale, or above, indicates 
operation in the exciter mode or backup mode of operation 
of the system. Another metering position is coupled 
through current limiting resistor R31 to the meter front 
panel for the test position labeled VSWR-LPA which 
indicates the level of the logic input on pin 7. R30 and 
C7 serve as decoupling resistors for the B+ from the un- 
reguisted 28 volts for Q1. A considerable amount of 
B+ ripple exists on the unregulated voltage source and it 
is necessary to eliminate this for proper operation of QI. 


4.99, THERMAL DETECTOR CIRCUIT. The thermal 
detector circuits works in conjunction with a heat sensing 
thermistor mounted on the power supply regulator heat 
sink. The thermistor at the heat sink is connected to 
ground on one end and to pin 11 forming a voltage 
divider with resistor R17. The voltage divider connects to 
the base of Q5. The emitter of Q5 is biased by VR2 and 
R29. When the thermistor is heated to an excessive 
amount, its resistance is decreased, causing the voltage at 
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the base of Q5 to drop permitting transistor Q5 to 
conduct with a positive output appearing at the collector 
on load resistors RIS and R16. When the collector of Q5 
goes positive, the positive gate is coupled out through pin 
12 to the keyer inhibit circuit which prevents transmitter 
keying so that a further excessive temperature condition 
can not exist due to a keyed carrier or keyed modulation 
signal. R18 is a current limiting resistor providing a 
metered indication of the temperature sensing to the 
exciter front panel switch position labeled OVER TEMP. 
In the normal condition the meter should read zero. If an 
over temperature condition exists, the meter will read 
up-scale, approximately mid-scale or above. 


4-100. PERCENT MODULATION CIRCUIT. An audio 
signal from the control rf/modulator to pin 6. is 
connected to the input of the percent modulation circuit 
at pin 15. It is coupled in through C5 with diode CR1I 
and CR10, and C6, forming a voltage doubler detector 
circuit, which, in tum is connected to the gate input of 
FET Q6. R22, R23 and potentiometer R27 serve as 
‘source biasing resistors for Q6 with the output from the 
drain fed through potentiometer R25 to the percent 
modulation meter negative terminal. A positive retum 
comes into pin 14 and proceeds to a voltage divider 
consisting of R26 and R28. The amplitude of the audio 
signal is compared to a dc level corresponding to the 10 
watt carrier level. ae a 

4-101. KEYER, CONTROL TRANSFER A2. 


4-102. The keyer, control transfer contains the circuit 
required for keying various modules in the exciter and 
furnishing an inverted signal that may be used (currently not 

used) for keying the power amplifier rf output. See figure 
6-30. This module provides the keyed voltage to the crystal 
oscillator buffer, the multiplier in the exciter, and the 
control, rf modulator. The keyed voltage is +20 volts for the 
exciter module, and inverted +20 for the power amplifier. 
The keying input is pin 6. Grounding of pin 6 through 
resistance as high as 3 K ohms provides adequate keying for 
this circuit. Grounding pin 6 causes Q1 to conduct which in 
turn causes Q10 to conduct thus applying +20 volts to pin 5. 
Pin 4 is the +20 volt regulated dc input to the emitter of Q1. 
Turning on of Qi causes the +20 volts to be applied to the RC 
timing network of R25, C2, C3 at the emitter of Q10. This 
timing network delays the exciter keying voltage at pin 5 for 
about 25 milliseconds, while the external T/R relay control 
voltage of pin 11 is available within 1 millisecond. Thus 
keying of the transmitter will result in an immediate T/ R 
relay signal and a delayed transmitter rf output. This feature 
permits operation of an external T/R relay prior to rf 
transmission by the transmitter. There are several modes of 
keying Qi: one being through the remote audio line; the 
others being by the local microphones or by the local carrier 
test switch. Figure6-31 shows the connections to the keyer, 
control transfer and shows the inputs for the two 
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microphones as well as the connections to the LOCAL- 
REMOTE switch. Pins 14 and 15 are connected to the proper 
biasing and keying circuits associated with the M85/U 
carbon microphone and M109/U dynamic microphone. 
When the carbon microphone ts keyed, the tip is grounded to 
the sleeve which provides a ground return to pin 14, when the 
LOCAL-REMOTE switch is inthe LOCAL position. Pin 14 
is tied to pin 15 through R15 and R16 to pin 6 (the keying line). 
This provides the ground path to pin 6 allowing Q1 to conduct. 
In addition, the carbon microphone output is coupled through 
the ring to the 100-chm input impedance point on transformer 
T1 on the exciter chassis. The secondary of T1 is fed through 
a i8 db pad to the local audio line input on the amplifier 
compressor as shown on figure 6-22. 


4-103. Pin 12 of the keyer, control transfer supplies dc to 
the primary of the transformer T1 which is the bias for the 
carbon microphone. The bias is obtained from the +20 volts 
regulated (pin 4) through R11 with decoupling capacitor C1 
providing the ac ground for the T1 input. When the dynamic 
microphone, M109 / U, is keyed, a de potential is necessary to 
operate an amplifier enclosed in the microphone case. The dc 
bias is obtained from pin 12 through T1 ‘to the microphone 
connector or pin D of J7. This supplies the required B+ 
voltage for the amplifier, the return path being through pin C 
to ground. Pin E of J7 is returned to pin 13 which applies a 
positive voltage on Q5, operating as an emitter-follower. The 
positive voltage into Q5 allows an output voltage from R14 to 
saturate Q6 thus grounding the collector. This, in turn, 
provides keying voltage through pin 15 to pin 6 and to Q1. In 
addition, keying Q5 into conduction provides a lower voltage 
at pin 12 due to the divider action of R11, R12, and R24. This 
lower voltage is necessary to operate the dynamic 
microphone which requires 10 volts for operation. The audio 
output from the dynamic microphone is coupled through pin 
D to the 30-ohm input to T1. The output is coupled through the 
18-db pad via the local microphone switch to the input of the 
amplifier compressor. 

4-104. In the event of a high vswr condition, a positive 
voltage is applied to pin 10 of the keyer, control transfer from 
the control / thermal detector module. A positive voltage 
(+1 volt or more) at pin 10 allows transistor Q8 to conduct 
which, in turn, causes transistor Q7 to conduct. This places 
Q10 in a non-conducting state and turns off the output keying 
voltage. Though the keying voltage is off, Q1 is still in the on 
condition with +320 volts at pin 11. When keying transistor Q1 
is in the ‘‘on” condition with +20 volts at pin 5, Q2 saturates, 


allowing Q4 to conduct. The current from Q4 flows through 


CRi to pin 11; labeled TO T/R RELAY. This is a 
supplemental relay to be supplied by the user as an external 
transmit / receive relay. CR1 and CR3 are transient protect 
diodes for impulses that may exist on the T/R relay line. 
The output voltage on this line is a nominal 24 volts dc and 
can provide 100 ma current. The occurrence of a high vswr 
condition or non-operating LPA will not cause the T /R relay 
voltage to switch off during the transition period from LPA to 
exciter. Q3 serves as a short-circuit protect transistor to 


4-18 


prevent an excessive current from flowing in the T'/R relay 
output in the event of a short circuit. R22 serves as a meter 
current limiting resistor to meter the T /R relay line on the 
exciter front panel when the test switch is in the T/R RLY 
position. The meter should read 20 when the transmitter is in 
the keyed “‘on” condition. CR3 also serves as a negative 
transient suppression diode in the event of a back emf from 
the T/R relay coil inductance. Keying of this module can 
also be accomplished by KEYER KY-668 /GRT. The output 
from the module shown on figure 6-21 is tied to pin 2 of the 
LOCAL-REMOTE switch which connects to pin 6 (the keying 
line) for keying transistor Qi. | 

4-105. Remote keying lines tie to the keyer through the 
input transformer on the amplifier compressor module. 
Keying the remote line is accomplished by grounding either 
of the center tapped terminals on the audio input 
transformer. This allows current to flow to ground from pin 6 
of the keyer, contro! transfer through the LOCAL-REMOTE 
switch to pin 9 on the amplifier compressor either through 
CR11 and R42, R43, or through R39 and R40 on the amplifier 
compressor at the transformer input. The CARRIER TEST 
switch shown on figure 6-21 grounds pin 14 of the keyer 
control transfer which, in turn, provides a groiimd return for 
pin 6 through pin 15 and R15 and R16. The carbon microphone 
operates into a 100-ohm impedance on T1 and the dynamic 
microphone operates into a 30-ohm tap on T1. These taps 
provide the proper impedance load for these two 
microphones. The output of T1 is coupled through the 18 db 
pad to the amplifier compressor input circuits. Q9 provides 
an inverted keyed output to pin 9. This output is at +20 volts 
in a non-keyed condition and is at 0 volts in a keyed ‘‘on” 
condition. Keying potentials for Q9 base are obtained from 
the output of keying transistor Q10. 


4-106. KEYER KY-668/GRT A3. 


4-107. Keyer KY-668/GRT provides transmitter keying 
with three modes of input: See figure 6-32.. 


a. Tone keying 300 hz to 3 khz: —10 to 0 dbm 
signal level. : 

b. Voltage keying, either polarity, 50 to 100 vdc 
into 47 K ohms.. 

c. Current keying, either polarity, 20 to 60 ma dc 
into 150 ohms. — 
4-108. TONE KEYING. The tone inputs enter at pin 3 
and pin 10 through R14 and R15 to T1. CRI and CR2 
provide impulse protection from external transients that 
exist on the keying line. R14 and R15 are current limiters 
for any imput transients. T1 serves an isolation 
transformer with a 1-to-I turns ratio. The transformer 
output signal is the same level as the input signal. The 
output from T1 is coupled through C1 to amplifier Q1 
with its bias network consisting of R2 and R3 and CR4 
with load resistor R6 and emitter resistors RS and R16. 
The amplified output of Q1 is dc coupled through zener 


diode VR1 to the base of amplifier Q2. The load resistor 
of Q2 is R11 with emitter resistor R10 controlling the 
gain of this stage. The amplified output is peak detected 
by CR3 with filter capacitor C4 providing smoothing of 
the rectified output. R13 couples the detected dc to the 
base of Q3 causing Q3 to saturate providing a zero volt 
output at the collector causing a ground return to the 
‘keying transistor in the control transfer keyer. The keying 
output is on pin 11 via R12. 


4109, VOLTAGE KEYING. The voltage keying input 


enters at pin 12 and pin 13 through R17 and R1 to one 
of the two imput coils of relay K1. A voltage of from 
+ 50 to + 100 vde will energize this relay. R1 and R17 
are current limiting resistors for any input transients that 
may exist. When the relay contacts close, a bias of +20 
volts is applied through the resistor-divider network con- 
sisting of R4 and R7 to the base of Q3 with R9 serving 
2s a gain controlling resistor and resistive summing network 
input for Q3. The positive voltage applied at the base of Q3 
saturates it and provides an apparent ground at its collector 
‘which provides the keying ground through R12. C2 is a 
filter capacitor to prevent relay chatter. 


4110. CURRENT KEY:":G. The current keying inputs 


enter on pin 14 and pin i5 and are connected to the 
other input coil on relay K1. A current of + 20 to + 60 
ma energizes the relay providing the same output keying 
as that of the voltage input keying. 


4111. AFCS A3 KEYER CARD. 


4111A. DC Power from the exciter keying circuit is 
applied to the AFCS A3 keyer card through contact 11 of 
plug-in socket XA3. See Figures 2-8 and 6-52. This voltage 
(approximately +20 VDC) is applied to the switch transis- 


tor collector through a 8.2K resistor. When: the transistor © 


is switched on, or contact 13 of XA3 is grounded, the 
voltage on contact I1 of XA3 drops to approximately 18 
volts and the Exciter keys on. If it is desired that the orig- 
inal method of keying be used, this can be provided by 
connecting an external jumper between connector pins K 
and E of the connector that mates with JS. This jumper 


restores the exciter internal keying voltage that ison con . 


tact 11 of XA3 to contact 9 of XA! through the A3 keyer 
card contacts 11: and 10 which are connected together on 
the new AFCS A3 keyer card. 


4111B. The transistor on the A3 keyer card is switched 
on by an external DC current applied to contact 14 of XA3 
to the 18K current limiting resistor, to the IN483B diode 
gate and then to the base input network composed of a 
12K, a 1K resistors, and a 10 mfd capacitor. The diode 
prevents conduction to the base network by other than 
a positive voltage. The 12K and 1K resistors provide a 
test point isolation junction TP-1 for test of the VDC at 
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TP-1 for satisfactory operation, If it does not turn on at 


+ 1 VDC, the transistor may be defective. 
4-111C. INBOARD MONITOR/KEYER A3. 


4-111D. GENERAL INFORMATION. The Inboard 
Monitor/Keyer card A3 is a combination 
keyer and exciter monitor sensor inter- 
face card. The keying circuit was 
revised from the AFCS input and their 
requirement ‘for low level voltage keying 
and the addition of the conventional 
ground keying capability. To incorporate 
the new A3 card into existing systems 
requires the addition of eight wires in 
the Exciter card nest and removal of one 
interconnection. This modification does 
not invalidate the original keyer 
KY-668/GRT A3 card. Should it be 
desireable, a jumper can be removed which 
will eliminate the presence of a positive 
DC voltage on the primary winding of the 
input audio transformers. Ground keying 
control is provided in the A3 card. 


4-111E. KEYER CONTROL. (See Figure 6-51.) 
The AFCS-. keyer card is a single tran- 
Sistor circuit for positive low level 
(6,24,48 Vdc) keying and a control for 
grounded keying. (See Paragraph 4-111.) 
To increase the operational flexibility, 
this was changed (AFCS) to provide the 
same levels of de voltage keying with 
either polarity being applied. The 
grounded key control remains the same. 
The low level key voltage is applied: 
through pin 14 (XA3) to R63, R64, or R65. 
A jumper connection is used to select the: 
resistor associated with a +6 Vdc, +24: 
Vde or +48 Vde keying input level. Pin: 
14 of XA3 is wired directly to J5-N. 
CR6, CR7, CR8, and CRI in combination. 
with the selected resistor provide the 
voltage/current source for the input 
diodes of U3 and U4. U3 and U4 are opti- 
cally coupjed isolators with the outputs 
connected in parallel to R66. U3 
controls when a positive voltage is 
applied to pin 5 and U4 controls when a 
negative voltage is applied to pin 7. 
The reverse polarity applied to either 
unit is approximately one-third the maxi- 
mum allowable level. The level of the 
input keying voltage using the specified 
resistor, is not critical. Variations up 
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to 50 percent can still provide the 
required keying without circuit damage. 
Pin 11 (XA3) provides the normal inter- 
face with LOCAL/REMOTE keying control, 
CR5 and R67 connected to pin 11 and pin 
13 provide the grounded keying control. 
Pin 13 is wired directly to J5—M. 


4-111F. MONITOR SENSOR INTERFACE. The 
monitor sensor interface consists of four 
active circuits and one passive circuit. 
Active devices Q1, U1B, and Q6 form the 
forward power sensor interface and Q2, 
U1A, and O5 form the reverse power sen- 
sor interface _ for performance 
assessment/monitor system. These two 
circuits function in the same manner, 
differing only in the input level set-up 


alignment. The circuit description is 
the same. Q1 is an N-channel monolithic 
dual --J-FET used as a differential 
amplifier. The amplifier is a selected 


device in that the pinch off voltage mst 
be greater than -3.0 Vde to allow control 
below that point. The forward power from 
the power sensor is applied to pin 7 of 
Qt. R9, R10, and R11, form the gain net- 
work for U1B with R11 as a gain control 


and R10 used to ensure that R11 will be’: 


within the proper adjustment: range with 
any voltage level. This adjustment is 
used to compensate for power sensor 
differences. R8 provides the offset 
adjust control set in the no input signal 
(RF) state. R70 is used for amplifier 
output slope adjustment. R69 is the 
feedback resistor and the circuit gain is 
approximately 2. Q6 is the output buffer 
amplifier. The forward power sensor is 
aligned for +1.000 + 0.005 Vde at the 10 
watt RF level. The monitor output level 
will track the input level over a 10 + 5 
watt range with a maximum output of only 
30 mV or less from the nominal. When the 
forward power monitor output is adjusted 
to, 1-000 + 0.005 Vde for 10 W’input, the 
maximum monitor variance that might be 
expected from actual power is + 0.55 watt 
over the above input power range. 


4-111G. The reverse power sensor is 
aligned for +0.295 + 0.005 Vde for VHF 
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and 0.305 + 0.005 V de for UHF at a 2:1 mismatch load. 
One percent film resistors provide the desired stability over 
the Operating temperature range of the prime equipment. 


4-111H. U1 and U2 are quad operational amplifiers. Two 
sections of U2 are used for percentase of modulation and 
two sections are used for audio input sensor interface. Q3 
and Q4 are the respective buffer amplifiers provided for 
load isolation, The percentage of modulation input 
through C1 to U2B. The output of U2B is detected and 
applied to U2A. U2B functions as an audio amplifier and 
U2A as a de amplifier isolated from the load by Q3. The 
percentage of modulation gain control (R32) is set for an 
output of +4.00 + 0.01 V dc with a 10-watt rf carrier 
modulated 90 percent at 1 kHz. R35 is adjusted at a low 
level input and sets the operating point of the amplifier. 
R4I is selected to give the proper output voltage slope 
over the output voltage range. The input to the percentage 
modulation sensor is from the RF/Modulator Control 
Card (A6). 


4-111J. The input to the audio sensor interface is through 
C6 to U2C. The detected output is applied to U2D and 
isolated by buffer amplifier Q4. This circuit is functionally 
the same as the percentage of modulation sensor, except 


’ for a higher gain. 


+111K, The status of the exciter coax relay control is 
sensed by R68 and VRS. The coax relay is only energized 
when the LPA is connected to the exciter and the system 
is transmitting 10 watts. Therefore, with the LPA 
connected , and operating only 10 watts, The exciter/LPA 
monitor will indicate a logic high (about 3 volts). When 
operating at 50 watts, the exciter/LPA monitor will 
indicate a logic low (0 volts). When the LPA is not 
connected to the exciter, the exciter/LPA monitor will 
always indicate a logic low (0 volts). 


4-112. POWER SUPPLY PS1A3. 


4-113. The ac input is connected to pins 1 and 5 of 
TB1. See figure 6-33. TBI requires jumper straps 
comnected according to the input voltage; the straping 
arrangement is shown on the module cover. Transformer 
T1 converts the primary input voltage to a nominal 25 
volts rms output on the secondary. This voltage is 
rectified in a bridge rectifier consisting of diodes CR1, 
CR2, CR3, and CR4. C1 provides smoothing of the ripple 
content of the output of the bridge rectifier. CRS serves 


as the input diode from the battery for backup operation 
in the event of loss of the primary ac power. The output 
from this module is approximately 28 volts de. 


REGULATOR PS1A1I and PSIA2. 


4-114. 
4-115. The regulator circuitry is contained on two 


modules: PS1A1 and PSIA2. PSIA1 contains the primary 
regulator transistor which dissipates a considerable 
amount of heat and thus is mounted on the rear of the 
chassis, which serves as a heat sink. Thermistor ‘RT1, 
associated with the overcurrent protect circuit is also 
mounted on this module. RT1 is associated with the 
thermal detector circuit (A7). The unregulated dc enters 
PS1A1 on pin 6 of TB2, feeds through R24 to the main 
regulator transistor Q6. The output from the emitter of 
Q6 is on pin 5 of TB2 as a +20-volt regulated output. 
The feedback regulator circuit on PS1A2 samples the +20 
volt dc output through the divider resistor network 
consisting of R14, R26 and potentiometer R25. The 
wiper of R25 is connected to pin 2 of ARI. which is 8 
high gain differential operational amplifier. A reference 
voltage of approximately 10.1 volts is derived from bias 
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resistor R13 and zener diodes VR2 and VR3 and fed to 
the input (pin 3) of AR1. The output of ARI is on pin 
6, which is connected to amplifier Q7 through the resistor 
divider network consisting of R22, R28 and R21. B+ 
voltage for Q7 is obtained from the unregulated voltage 
which is derived from pin 7. Load resistors for this 
amplifier consist of R19 and R20. The sampled signal 
output from Q7 is connected to the base of amplifier QS 
on module PSIA1, which provides amplification at the 
collector of QS; this drives Q6 through resistor divider 
network R12 and R8. The voltage at the base of Q6 is 
approximately 0.6 volt greater than the +20 volt output 
required. Q6, being the series regulator transistor, operates 
as an emitter-follower with the +20 volt output from the 


emitter serving as the regulated voltage for the rest of the 


exciter system. The feedback at pin 2 of AR! compares 
with the reference input on pin 3 and if any variation of 
the de level exist on pin 2, the feedback loop serves to 
correct the error returning pin 2 to near the reference 
voltage input derived at pin 3. Potentiometer R25 serves 
as a dc regulated output adjustment. The dc input to 
ARI is brought in to pin 7 which is connected to the 
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unregulated source voltage through resistor R29, as well 
as being connected to the regulated source voltage 
through diode CR1I0. R29 is the source for the 
unregulated B+ voltage for starting the operation of this 
feedback loop. This starts regulator action and when 20 
volts exists. at the output of the regulator, the 20-volt 
regulated voltage takes over as the B+ voltage for ARI 
and provides a regulated dc through CR10. This provides 
a smoother operating voltage for operation of ARI. 
However, operation of ARI could not exist without the 
starting voltage required through R29 from the 
unregulated source. C7 serves as a decoupling capacitor 
for the input de voltage to AR1. C4, R23, and C5 serve 
as frequency response controlling components. to maintain 
proper loop frequency response action and. additionally, 
to prevent oscillation in the feedback loop. 


4-116. OVERCURRENT PROTECT CIRCUIT. The 
overcurrent protect circuit senses a dc voltage drop across 
resistor R24 on PSIA1. The output from PSIAI is 
cornected to the overcurrent protect circuit from pin 4 
of TB2 to pin 8 on PSIA2. Pin 8 connects through R11 
to the base of Q3. The divider network consisting of R10 
and R18 with transistor Q4 divides down voltage from 
the pin 7 unregulated input voltage which jis the source 
for this circuit. If an overcurrent condition exists, the 
voltage at the output of R24 decreases, lowering the 
voltage at the base of Q3. Lowering the base voltage 


increases the current through Q3 and R17 thereby 
increasing the base current drive to Q4., Increasing the base 
current drive of Q4 further increases collector current 
required through Q4 thus reducing the input to Q3 even 
further. This loop action provides saturation of Q4 thus 
bringing the collector near ground potential. CR11, 
connected to the regulated circuit at the divider point 
between resistor R22 and R28 serves as a ground for the 
feedback correction circuit and thus reduces the +20 volt 
regulated output voltage to 0 volts, The only way to reset 
this circuit is to tum off the ac input power and allow the 
voltage to restore itself to normal condition, then turn it 
back on again. If the overcurrent is sensed again, the circuit 
will turn off the regulated B+ output. C9 serves as a ripple 
filter for the base of Q3. R9 and R16 serve as current 
limiting resistors for monitoring the unregulated dc input at 
the exciter front panel when the test switch on the front 
panel is in the UNRGLTD position. 


4-117. BATTERY CHARGING CIRCUIT. The battery 
charging circuit consists of a constant current drive source 
which is Q1 on PS1A\1, and its associated drive circuitry on 
PS1A2. The unregulated dc voltage is applied to R3 and R4 
and is coupled out through pin 12 of PS1A2 to pin 2 of 
TB2 on PSIAI. This connects the input to the emitter of 
Q1. The collector of Q1 is connected to pin 3 of TB2, with 
the base connected to pin 1 of TB2. R3 and R4 on PS1A2 
serve as constant current source resistors when a fixed base 
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voltage is applied to regulating transistor Q1. The fixed base 
voltage is derived from the network consisting of CR7, CR8 
and CR9 in series with resistor R5 to ground. The voltage at 
the cathode of CR7 is approximately 2.1 volts less than the 
unregulated input voltage which is applied to the emitter of 
Q1. This causes QI to conduct allowing diode CR6 to be 
forward biased and allows voltage to be applied through pin 
14 to the battery circuit. Diode CR6 serves as a reverse 
protection for QI with the battery connected properly. 
Q2, with bias resistors R1 and R2, serves as a 
transistor protect circuit in the event of connecting the 
battery in the reverse mode or in the event of a short circuit 
at a battery charging terminal. In either case, Q2 conducts 
heavily, which shorts the potential derived from CR7, CR8 
and CR9 and returns the base voltage of QI to the same 
potential as the unregulated input, which turns off current 
flow through Q1 and protects the battery charging circuit. 


4-118. On PS1A2, R15 serves as 2 multiplier resistor for a 
monitor test point on the exciter front panel associated 
with the regulated voltage output. When the test switch is 
in the REG +20 position, a reading of 20 on the meter 
should be obtained when the regulated output voltage is 
+20 volts. A battery monitoring point provides a dc input 
from the extemal battery to pin 10 of PS1A2, which is 
divided through R6 and R7 which serve as current limiting 
resistors for the metering test point associated with the 
battery monitoring position on the front panel of the 
exciter. When the test switch is in the BAT position, the 
battery voltage will be monitored and should be read 
directly in volts on the test meter. The battery voltage 
should be monitored with the ac power ON-OFF switch 
OFF, so that a monitor of the battery charging voltage is 
not read on this position. C6 serves as an output ripple 
filter capacitor on the +20 volt line. 


4-119. POWER AMPLIFIER 


4-120. GENERAL. The power amplifier is a self-contained 
unit which amplifies the 10-watt exciter output to 50 
watts. See figure 6-34. The power amplifier utilizes a 350 
watt plate dissipation beam power tetrode vacuum tube in a 
tuned cavity configuration. The amplifier operates Class 
AB; linear. The 50-watt output is maintained by means of 
a closed-loop automatic power control action which is 
coupled back into the exciter. A TEST meter and meter 
function switches provide metering indications of the 
various modules’ performance under operating conditions. 
The tetrode vacuum tube amplifier is cooled by forced air. 
The power supplies required for filament grid, and plate 
voltages for the power amplifier vacuum tube are contained 
within the unit. 


4-121. TUNED CAVITY A7. 


4-122. GENERAL. The tuned cavity is a separate 
self-contained module that plugs into the power amplifier 
chassis through. the front panel. It is held in place by four 


*. serews. The tuned cavity module contains input and 


output tuning circuitry, a low pass filter and.a power 
sensor. To change the VHF tuned cavity to UHF 
‘operation it is necessary to change the input tuning 
cavity, the plate high voltage cable assembly, the vacuum 
tube socket, the low pass filter and the power sensor. A 
plunger located in the front of the cavity and behind the 
front panel changes the output tuning cavity from VHF 
to UHF depending on its position. For VHF operation 
the plunger should be out. For UHF operation the 
plunger should be in. A snap lock holds the plunger in 
place when all the way in or all the way out. 


4-123. TUNED CAVITY (VHF). The rf output from 
the exciter is fed through a coax line to P4 on the cavity 
module. See figure 6-35. From P4 the rf is fed to J1 on 
the input cavity and to the impedance matching network 
consisting of C2, C1, R1, and coupling capacitor C3. This 
network serves as a 50-ohm matching network to the grid 
of V1. Grid bias enters at P1E from the control grid 


power supply through L1 and L2 serving as rf chokes, 


with C22 and C4 serving as decoupling capacitors to 
remove any ‘tf that might be on the grid input lead. 
Filament voltage enters at P1B from the filament supply 
and is connected to the tube filaments through filter 
decoupling capacitors C10 and C11. The filament retum 
is ground. The cathode of V1 is grounded through R2, 
R3, R4 and RS in parallel which maintains a constant rf 
gain at V1. Screen grid voltage for V1 is brought in at 
P1K with C12 serving as a feedthrough and decoupling 
capacitor along with C17, C18, C19 and C20. The screen 
grid operating voltage is a nominal +390 volts de. An 


additional decoupling capacitor is built intq. the tube. 


socket. The arc suppressor E1 prevents damage to screen 
- grid circuitry when short duration flash over or internal 
shorts exist within the vacuum tube. 


4-124. The rf output from V1 is taken from its plate 
and coupled to the output tuning cavity through coupling 
capacitors C15 and C21. This cavity is plunger-tuned. The 
rf output is coupled through C13 at the output of the 
cavity. The B+ voltage for the plate of V1 is supplied 
from P2 through feedthrough filter FL1. The proper 
operating voltage for the plate of V1 is a nominal +2000 
volts de. The rf output from J2 of the cavity is coupled 


through P9 to low pass filter FL2. FL2 passes the | 


frequencies of 116. to 149.95 mhz and suppresses 
unwanted harmonics above the desired frequency. The 
output from FL2 is on P8 which connects to P7 of power 
sensor DC1. The power sensor detects forward and reverse 
power and is used in closed-loop operation similar to 
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power detector DCI in the exciter unit; however, when 
the exciter is driving the power amplifier, power sensor 
DC1 takes control of loop operation and output power | 
reference is controlled from this power sensor. In the 
event of a vswr greater than 3 to 1, the system switches 
from power amplifier operation to exciter operation to 
protect the output of the cavity amplifier. The rf output 
from the power sensor is on P6 which connects to P3 on 
the rear of the cavity module. This output couples 
through the rear panel of the power amplifier chassis and 


‘is connected back to the exciter coaxial relay. Pins F and 


H of P1 provide an interlock to prevent the high voltage 
power supply from turning on in the event that the cavity 
is not plugged into the unit. Amplifier tube V1 requires 
forced air cooling to remove the heat, and an air flow 
path exists through the mechanical structure of this cavity . 
with a thermal sensing element in the exhaust air flow 
duct. The thermal sensor unit provides the detection 
action required to determine if an over-temperature 
condition exists. The blower must always be operating 
whenever the power amplifier is operating. 


4-125. TUNED CAVITY (UHF). The UHF tuned cavity 
operates essentially the same as the VHF tuned cavity: To 
properly tune the higher frequencies the cavity sizes are 


: different from the UHF; filter frequency requirements are 


different and component values are changed. The plunger 
behind the front panel must be locked in the “in” 
position for UHF operation. The rf output from the 
exciter is fed through a coax line to P4 on the cavity 
module. See figure 6-36. From P4 the rf is fed to Ji on 
the input cavity and to the impedance matching network 
consisting of C2, Cl and coupling capacitor C3. This 
network serves as a 50-ohm matching network to the grid 
of Vi. Grid bias enters at P1E from the control grid 
power supply through L1 and L2 serving as rf chokes, 
with C4 serving as a decoupling capacitor to remove any 
rf that might be on the grid input lead. Filament voltage 
enters at P1B from the filament supply and is connected 
to the tube filaments through filter decoupling capacitor 
C10 and Cil1. The filament return is. grounded. The 
cathode of V1 is grounded. Screen grid voltage for V1 is 
brought in at P1-K and C12 serving as a feedthrough and 
decoupling capacitor and rf.choke L3 to the screen grid 
of V1. The screen grid operating voltage is a nominal 
+390 volts de. An additional decoupling capacitor is built 
into the tube socket. The arc suppressor E1 prevents damage 
to screen grid circuitry when short duration flash over or 
internal shorts exist within the vacuum tube. 

4-126. The rf output from V1 is taken from the plate 
and coupled to the output tuning cavity through coupling 
capacitor C15. This cavity is plunger-tuned. The rf output 
is coupled through C13 at the output of the cavity. The 
Bt voltage for the plate of V1 is supplied from P2 
through feedthrough filter FL1. The proper operating 
voltage for the plate of V1 is a nominal +2000 volts dc. 
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Therf ut from J2 of the cavity is coupled through P9 to 
low pass filter FL2, FL2 passes the frequencies of 225 to 
$99.95 mhz and suppresses unwanted harmonics above the 
desired frequency. To prevent the second harmonic of 
399-95 MHz from getting out of the LPA onto the exciter to 
LPA RF signal line, 4 low pass filter, FLS is installed in 
series with the tube control grid input line. The power 
sensor detects forward and reverse power and is used in 
closed-loop operation similar to power detector DC1 in 
the exciter unit; however, when the exciter is driving the 
power amplifier, power sensor DC1 takes control of loop 
operation and output power reference is controlled from 
this power sensor. In the event of a vswr greater than 3 
to 1, the system switches from power amplifier operation 
to exciter operation to protect the output of the cavity 
amplifier. The rf output from the power sensor is on P5 
which connects to P3 on the rear of the cavity module. 
This output couples through the rear panel of the.power 
amplifier chassis and is connected back to the exciter 
coaxial relay. Pins F and H of P1 provide an interlock to 
prevent the high voltage power supply from turning on in 
the event that the cavity is not plugged into the unit. 
Amplifier tube V1 requires forced air cooling to remove 
the heat, and an air flow path exists through the 
mechanical structure of this cavity with a thermal sensing 
element in the exhaust air flow duct. The thermal sensor 
unit provides the detection action required to determine 
if an over-temperature condition exists. The blower must 
always be operating’ whenever the power amplifier is 
operating. 


4-127. POWER SUPPLY CONTROL GRID/THERMAL 
CONTROL/AC CONTROL A3. This module contains the 
filament supply, the grid voltage ‘supply, the thermal 
control detector circuits, the blower failure sensor circuits 
and the ac control circuits. See figure 6-37. The operation 
of each of these will be described separately. 


4-128. AC CONTROL. Figure 6-38 shows the ac 
control circuits. Included are the power supply control 
grid/thermal control, the high voltage power supply, the 
cavity interlocks, and the interlock on top of the chassis, 
as well as the chassis wiring, switches and lamps on the 
front panel. S1 is the POWER ON-OFF switch on the 
front panel of the power amplifier. The ac line goes in to 
module A3, the power supply control grid/thermal 
control through fuses F1 and F2 and into pins 15 and 16 
of Pl. These pins tie to TB1 which requires strapping for 
various primary source voltages. The strapping 
arrangement for this terminal board is shown on the 
insulated cover of the module. When the straps are 
inserted properly for the source voltage, pins 1 and 7 will 
maintain a 120 volts ac and the POWER ON lamp is 
across pins 14 and 15 of P1 and DS1 illuminates, giving 
an indication of ac power to this chassis. The ac input 
also goes through F3 on one side of the line to the high 
voltage power supply module A4 to TBI which, in 
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addition, requires the proper strapping for the various 
primary source voltages. The strapping arrangement for 
this terminal board is identical to the strapping 
arrangement for TB1 in module A3. The ac return comes 
through the relay logic circuits and ac control circuits 
which will be defined as follows: When the ac is turned 
on, pin 1 and 7 of TB1 in module A3 will provide 120 
volts to relay K3, a 60-second time delay relay. In 60 
seconds the contact associated with the relay coil is 
closed allowing current to flow through the printed 


’ circuit board containing relay K1 through pins E6 and E7 


to relay K2 through pin 11 of P1 through chassis wiring 
to the. cavity interlock wire shown on the drawing as C7 
and C8 and returns to pin 14 of module A3 providing an 
energizing path for K2. When K2 energizes the switch 
contact A2 contacts Al which provides a continuous or 
holding input into K2 from P1 pin 15 side of the ac line, 
thus holding K2 energized. 


4-129. Time delay relay K3 returns to the normal 
position and is unused until turn-on of the sc input again. 
Relay K2 current path is through K1 in module A2 and 
through the cavity interlock. In the event that the cavity 
is not plugged into the power amplifier chassis, no current 
can flow through K2 and thus K2 will not be energized. 
In addition, K1 shown above K2 and associated with the 
thermal sensing circuits and blower failure sensing circuits. 
when energized also breaks the line to de-energizing it. ~ 
Energizing K2 closes contact B2 to B1, which applies the - 
ac line associated with pin 15 P1 through the cover 
interlock out through P1, pin 10 through the high voltage 
switch S4 to the high voltage power supply, to pin 1 TBI 
thus completing the ac to the high voltage power supply 
transformer input energizing the high voltage power — 
supply. Thus, the high voltage power supply is not turned -- 
on until the time delay relay period of 60 seconds has 
elapsed or in the event of any..of the interlocks being 
opened to relay K2. If the cover interlock is open, or the 
HV ON-OFF switch-on the front panel is OFF no high 
voltage will be available from thé high voltage power 
supply. The latter two switches, however, can be tumed 
on and high voltage will be regained immediately. In the 
case of the interlocks associated with relay K2, the 
elapsed time of 60 seconds must complete before the high 
voltage power supply will be energized. Lamp DS2 on the 
front panel will tum on by 120 volts ac rms applied from 
pins 1 and 7 of TB1, the terminal board in the high 
voltage power supply. This lamp indicates the presence of 
high voltage. 


4-130. FILAMENT SUPPLY. Transforiner T1 supplies 
the filament voltage on pins 8 and 7 with pin 7 being the 
ground for the system. See figure 6-37. It is necessary to 
have the proper straps in place on TB1 in order to obtain 
the proper output voltages from T1. 


4-131. GRID SUPPLY. The grid supply provides a 
negative dc voltage to the control grid of the cavity 
amplifier tube. The voltage is obtained from the rectifier 
circuit shown in figure 6-37. The output of T1, pins 9 
and 10 is applied to the bridge rectifier consisting of 
diode CRS, CR6, CR7 and CR8 with the positive side of 
this bridge connected to ground. The negative side feeds 
through a filter consisting of C1, R12 and zener diode 
VRI which provides 2 —100 volt dc output to the 
resistive divider network’ consisting of R14, R16 and 
potentiometer R15. This dc output is further filtered by 
C2. The output can be adjusted from 66 to 95 volts. 
R17 and R18 provide current limiting and divider action’ 
for metering the output voltage through E11 to pin 4 of 
Pl which is connected to the front pane! TEST meter 
V-GRD position. 


4-132. THERMAL CONTROL CIRCUITS. The thermal 
control circuits shut down the LPA when the tuned cavity 
overheats, the airflow is insufficent, or when the blower 
fails. Two thermal sensing circuits operate in the voltage 
divider network consisting of R8, R9, and either thermistor 
RT1 (in cavity exhaust port) or Q2 of the SSVS (fan intake 
' port). Operation of either the thermistor (high temperature 
condition) or the SSVS (loss of airflow) provides a low 
resistance to the divider network, thereby de-creasing the 
voltage to the base of Q3 and increasing Q3 collector 
voltage. The thermal sensing circuit has a thermistor in the 
airflow exhaust which operates in a voltage divider line 
consisting of R8, R9, and the thermistor. Operation of these 
circuits requires +19.5V which is obtained from the exciter 
20-volt power supply. In the event of an excessive tempera- 
ture at the thermisor, its resistance decreases and the 
voltage at the base of Q3 decreases, increasing the voltage 
of Q3. The voltage increased at the collector of Q3 is 
applied through R6 to the base of Q2. The increase of 
voltage on the base of Q2 decreases the collector voltage 
ener-gizing relay K1. This disables the primary voltage 
energizing relay K2 in the high voltage a.c. line. A de-. 


tected d.c. voltage from the blower is brought into the input _ 


connector through R1 to the base of Q1. If this voltage 
decreases due to a failure of the fan voltage, the voltage on 
the collector of Q1 increases, coupling the voltage increase 
through R4 to the base of Q2. An increase at this point 
decreases the output on the collector of Q2, thus energizing 
relay K1 which disables the high voltage power supply. 
CR2, CR3, and CR4 provide a fixed emitter voltage of 
approximately +2V for the emitters of Q1, Q2, and Q3. 
CR1 serves as a transient protector across K1 to protect the 
transistor from coil inductance of K1. R4 and R6 are 
summing resistors to the base of transistor Q2. R11 limits 
current of the OVER TEMP signal for monitoring. 


4-133. AC TO AC CONVERTER SOURCE VOLTAGE. 
In addition pins 11 and 12 of the transformer provide 
13.5 volts rms to the AC-AC converter, which drives the 
blower motor. 


TO 31R2-2GRT-102 
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4-135. See figure 6-39. The ac input to this module 
comes in to connector Pi, pins B and C, to terminal 
board TBI which requires the proper straps for the 
proper line voltage input. T1 is the power supply 
transformer. The secondary output is fed to pins E2 and 
E4 to a bridge rectifier consisting of CRI, CR2, CR3 and 
CR4. The de output from the bridge rectifier connects to 
E3 to a pi section filter consisting of CIA, CIB and L1. 
The dc output is connected to El on the printed circuit 
board and is a nominal +2000 v. Terminal E1 is the tie 
point for the high voltage output wire feeding the plate 
of the cavity amplifier tube. R4, RS, R6, R7 and R8 
serve as a -resistor-divider to divide down the voltage for 
metering at the front panel of the power amplifier TEST 
meter V-PLATE position. The negative side of the bridge 
tied to ground through RI and R2 in parallel and the 
voltage drop across these resistors provides the monitor of 
the current required by the high voltage power supply. 
R3 is a current limiting resistor to the TEST meter on the 
power amplifier front panel which is coupled out on 
connector P1, pinL, to the meter position CUR-PLATE. 
The screen voltage is derived from the 2 kv power supply 
by dropping dc voltage across R12 and R15 to a zener 
regulated output consisting of VR1, VR2 and VR3 in 
series, C3 serves as a ripple filter for the screen voltage. 

The output voltage available from pin E22 is +390 volts 

de. 


4-136. The screen voltage is at the operating +390 volt con- 
dition at all times. R24 is a current limiting resistor to the 
TEST meter on the frontof the power amplifier and is coupled 
out through P1, pin E, to the test switch KEY position, which 
gives a direct reading of the keying voltage. The screen volt- 
age is fed to the power amplifier vacuum tube V1, through 
R22 to Pl, pin F. R19, R20 and R21 serve as a voltage 
divider and.as a current limiting resistor nctwork for monitor- 
.ing the screen grid voltage on the power amplifier front panel 
when the test switch is in the V-SCREEN position. A volt- 
age divider network consisting of R16, R17, R18 and R26 
provides a voltage at Pl, Pin H, which is a sample of the 
screcn voltage for the logic circuit in the exciter unit. Whea 
the screcn voltage is at +390 volts, the output voltage on pin 
H of connector P1 is a nominal +35 volts dc. R23 is a cur- 
rent limiting resistor for 
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monitoring the V-LPA test voltage point on the power 
amplifier front panel when the .test switch is in the 
V-LPA position. 

4-137. . CONVERTER AC TO AC A2. 

4-138 | The ac to ac converter converts the input line 
frequency to a 400 hz output to drive the blower for 
cooling the tuned cavity. See figure 6-41. The ac input is 
a nominal 13.5 volts rms at a frequency of from 47 hz to 
420 hz. The output ac to drive the blower is a nominal 
115 volts rms at 400 hz. The ac to ac conversion is 
obtained by rectifying the ac input and using the dc to 
drive a 400 hz oscillator. The output from the 400 hz 
oscillator is amplified and drives the blower through an 
output step-up .transformer. The 13.5 volts rms input 
comes to connector Pl, pins 2 and 3. The ac input is 
rectified by a bridge rectifier consisting of CR5, CR6, 
CR7 and CRS, The negative side is grounded and the 
positive output is a nominal +15 volts dc. C9 serves as a 
filter capacitor for the de output of the rectifier circuit. 
Q2 is a basic RC phase-shift oscillator with the output 
from its collector shifted in phase by the phase shifting 
network consisting of R4, R5, R6, C2, C3 and C4. The 
output from the phase shifting network is connected to 
the base of transistor Q1 which is an emitter-follower 
presenting a high impedance load to the phase shifting 
netwurk. R1 is the emitter-follower output resistor. C1 
serves as the ac coupling capacitor of the phase shifted 
signal to the base of Q2. The phase shifted feedback is of 
such a phase as to support oscillations in Q2. R2 serves as 
a dc biasing resistor for Q2, This phase-shift oscillator 
circuit provides a 400 hz output to the base of Q3 and 
can be observed at TP1. Q3 is an emitter follower acting 
as an isolation stage to prevent loading of the oscillator 
circuit. The output is taken from the emitter of Q3, with 
R7 serving as the emitter resistor. . 


4-139. | The output signal is coupled to the base of Q4 
through coupling capacitor C5, with resistors R9 and R10 
serving as bias resistors for Q4. Q4 is an amplifier stage 
with the output from its collector driving the base of 
emitter follower QS. R11 serves as a load resistor for Q4 
and R15 serves as a gain controlling resistor to stabilize 
the output level from Q4. Q5 operates as an emitter 
follower, driving the primary of Tl. The emitter of Q5 
drives pin 3 of T1 with pin 4 grounded. The output from 
the secondary of T1 is a nominal 115 volts, 400 hz. One 
side of the output is grounded, the other side drives the 
blower through J1, pin 6, with the blower return on JI, 
pin 4, to ground through resistor R14. C6 across the 
- secondary of TI, serves as a resonating capacitor at 400 
hz and maintains a sinusoidal 400-hz output from the 
secondary. CR3 rectifies a sample of T1 secondary output 
with R12 and R13 serving as a voltage divider network 
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and current limiting resistors to provide the proper dc 
level output to the front panel TEST meter. When the 
meter test switch is in the FAN position, a reading of the 
detected secondary voltage is indicated on the meter. 
CR4, in conjunction with filter capacitor C8 rectifies a 
sampling of the return ac from the blower to ground 
across R14. This sampled voltage is indicative of blower 
operation and in the event that no voltage is detected at 
this point, an indication of a blower failure results. The 
nominal sensing voltage from the output of CR4 on pin 
E7 is +3 volts de and is connected to the blower current 
sensing circuit through connector P1, pin 7. In the event 
of a blower failure, the thermal control blower sensing 
circuit senses the fault and disables the high voltage 


power supply. 


4-140. BLOWER Bl. 
4-141. The blower is a centrifugal type which cools 


the vacuum tube and associated circuitry in the power 
amplifier. See figure 6-34. The blower has long life 
bearings and low acoustical noise output. It operates from 
115 volts, 400 hz, single phase, with an external phasing 
capacitor for a split phase winding. The extemal starting 
capacitor is mounted on the blower frame. The ac input 
to the blower comes from J1, pins 4 and 6, of the ac to 
ac converter. 


4-142, BUFFER AMPLIFIER/MULTIPLIER, 
ELECTRICAL INSTRUMENT AS. 


4-143. The buffer amplifier/multiplier, electrical 
instrument module contains circuits for a buffer amplifier 
between the detectors from the power sensor and the rf 
control unit in the exciter chassis. See figure 642 These 
circuits are similar to the circuits for the forward and 
reverse power lines in the rf control/modulator in the 
exciter unit. In addition, this module contains various 
metering multiplier resistors, current limiting resistors, and 
a meter-protect circuit for controlling the metering 
functions on the front panel of the power amplifier. The 
meter selector switch is wired to this module. 


4-144. BUFFER AMPLIFIER. The inputs to the 
buffer amplifiers come from’ power sensor forward and 
reverse detector outputs, with the forward power detected 
output coming to connector Pl, pin 2 and the reverse 
power detected output coming to connector PI, pin 3. In 
the forward power line, the input is connected through 
terminating resistor R3 and R26 to the emitter of Q1. 
R26 is a potentiometer for adjusting the forward power 
output to SO watts cw when the LPA OPERATE-I'UNE 
switch is in the OPERATE position. R22 is -a 
potentiometer for adjusting the forward power meter 
reading on the test meter when in thé FWD posiiiva, 


that a. reading of 40 on the meter corresponds to 50 
watts rf output. This transistor operates as a 
grounded-base amplifier, with the output from the 
collector. The nominal gain of this amplifier is 
approximately 0.6. R6 and R7 serve as biasing resistors to 
set the output de level to the proper starting de voltage. 
The collector load of Q1 consists of R12 and R13, and 
. frequency compensation network R27 and C3. The 
output from Q1 collector is coupled to the base of Q3, 
which is an emitter follower. The output from the emitter 
of Q3 is connected through E12 on Pl, pin 6 and from 
there to the rf control in the exciter unit and serves the 
same function as the forward power line in the exciter 
unit; however, when the power amplifier unit is operating, 
this line takes control of the rf control loop. The 
detected reverse power line is connected into terminating 
resistor R4 to the emitter of Q2, R8 and R9 serve as 
biasing resistors for this stage. The output from Q2 is 
coupled from its collector to the base of emitter follower 
Q4. The output from the emitter of Q4 is connected 
through pin E13 to connector P1, pin 7 and from there 
to the rf contro! in the exciter unit. The rf control in the 
exciter unit determines and acts on any vswr present in 
the power amplifier unit. A vswr greater than 3 to 1 
returns control to the exciter unit. R22, associated with 
the forward power output, serves as a meter multiplying 
resistor and connects to the front panel test switch and 
TEST meter. When the test switch on the front panel of 
the power amplifier is in the FWD position and the 
transmitter is unkeyed, the meter should be zeroed by 
adjusting potentiometer R7 at the emitter circuit of Q1. 
The retum path of the meter is to E2 and to divider 
resistors R19 and R20. The division voltage at the 
junction of these divider resistors serves as the reference 
voltage for both the forward and reverse power returns 
when in the unkeyed condition. The reverse power line is 
zeroed in the same way when the test switch on the front 
panel is in the RVS position and the de return from the 


meter connects to pin E~3 through R21 to the divider 


network of RI9 and R20. R9 is adjusted such that a zero 
meter reading is obtained when the transmitter is in an 
unkeyed condition. 


4-145, The front panel TEST meter is connected to 
Pl, pins 9 and 19. R17 serves as 8 multiplier resistor for 
the meter with all test functions to the meter coupled 
through this resistor. CR4 serves as an overcurrent protect 
diode for the meter in the forward direction and in the event 
of an excessive current, damage to the meter will not occur 
since current will then flow through CR4. CR6 serves to 
protect the meter from negative voltages or transients. Both 
sides of the meter input circuit are connected to switch S1A 
and S1B, which serve as the switch arms for the two-layer 
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multi-position test switch on the front panel below the meter. 
Various monitored voltages associated with the switch are 
connected into P1 and are seen as grid voltage on pin 14, 
plate current on pin 12, fan voltage on pin 15, V-LPA, or 
sample voltage, on pin 16, screen voltage on pin 13, plate 
voltage on pin 10, transmitter keyed +20 volts to pin 17, 
over-temperature indication on pin 18, and the heater 
voltage on pin 8. These inputs are all connected to the 
switch and the various switch positions indicate the 
operation of each of these functions. A +20 volts de is 
required for operation of the circuits in this module and 
the +20 volts is obtained from the exciter unit. Thus, the 
buffer circuits will not operate when the exciter is not 
turned on. C2 serves as a B+ filtering capacitorin this 
module for the +20-volt input. R11 and potentiometer 
R2 serve as power amplifier tune-function controls with 
adjustment of R2 controlling the power output obtainable 
from the power amplifier when in the TUNE position. R2 
should be adjusted such that the power output does not 
exceed approximately 30 watts when tuned to a 
maximum rf output in the TUNE position. The dc output 
from this network is connected through P1 pin 5 to the 
TUNE-OPERATE function switch. Shielding on several of 
the wires coming from the cavity amplifier sections is 
required since a strong rf field exists in this module and 
shielding is required to prevent radiation of the rf to 
other circuits associated with the buffer amplifier and 
metered functions. 


4-146. | TUNE-OPERATE CONTROL. 
4-147. The TUNE-OPERATE switch in the power 


amplifier provides an artificial tune voltage to the logic 
circuit in the exciter so that the exciter will continue to 
drive the power amplifier when no forward power is b ing 
sensed at the power amplifier output. See figure 6-34. 
Otherwise, the rf control relay circuit would switch back 
to exciter output, indicating a fault in the power 
amplifier. A +20 volts is applied from the de input 
through TUNE-OPERATE switch S3 through R1 to the 
inter-chassis connector, J7, pin G, which is the reverse 
power line to the exciter. The reverse power is raised to a 
high positive voltage indicating to the logic circuit in the 
exciter unit that a power amplifier forward power exists 
at the differential amplifier input. The other half of the 
double-pole, double-throw switch S3 delivers the voltage 
and current associated with potentiometer R2 in the 
buffer amplifier to the rf control forward power detector 
circuit which cuts down the rf power in the exciter loop 
to a nominal 2.5 to 3.0 watts so that a maximum 30-watt 
output can be obtained from the power amplifier in the 
TUNE position. When operating in the TUNE position, 
the loop through the power amplifier is not used and the 


4.25 


TO 31R2-2GRT-102 


basic forward power loop in the exciter only is used and the 
power amplifier is merely serving as a final amplifier with no 
relation to controlling the rf loop. When switched to the 
OPERATE position, the forward power functions return to 
normal and must be delivered from the power amplifier power 
sensor or a power amplifier fault will be detected and rf control 
returned to the exciter 10-watt output. 


4-148, HIGH VOLTAGE SWITCH, 
4-149. A high voltage switch on the front panel 


of the power 
amplifier allows disabling of the high voltage. It allows 
enabling of the high voltage without having to wait for the time 
delay relay to enable. High voltage will not come on until time 
delay has completed after initial ac turn-on. ‘This switch is used 
ek eee ee en . 


§4-150. SOLID-STATE VANE SWITCH (SSVS). 


4-151. The SSVS derives its power (19.5V dc) and the circuit 
ground from E11 and E12 of the A3 module via the chassis 
wiring harness and the A2 module. Diode VR1 provides a 7V 
de bias voltage to RT2 during normal operation of the fan 
motor, while Ri, R2, R3, RT3, RT1, and Q1 provide the proper 
bias current to RT2 for varying temperature conditions of -29°C 
to 60°C. The SSCS pc board is mounted across the intake port 
of the blower. During normal operating conditions, airflow 
across the board maintains the body temperature of the 
thermistor RT2 (See Figure 114-41A) below its switching 
point of 120°C +7°C. However, if the airflow stops or is 
reduced, RT2 self-heats. As the temperature of the thermisor 
increases above 120°C, the resistance increases drastically, 

increasing the voltage drop to a point where zenerdiode 
VR2 conducts to supply current to the base of Q2 transistor. 
When Q2 turns on the collector-emitter, resistance goes from a" 
very high value to a very low value, enabling the thermal 
sensing circuit A3 module (TP3). (It should be noted that if the 
airflow problem corrects itself, the cooling of RT2 resets the 
SSVS and restores the high voltage to the LPA.) 


SECTION II 
FUNCTIONAL OPERATION OF MECHANICAL ASSEMBLIES 
. “(Not Applicable) 
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CHAPTER 5 
MAINTENANCE 


5-1. INTRODUCTION. This chapter contains 
information and instructions for maintenance personnel to 
accomplish satisfactory operation of the VHF transmitting 
~ set and the UHF transmitting set. This chapter also 
contains organizational/field maintenance and includes 
fault isolation corrective maintenance, and alignment 
proccdurcs. 


ORGANIZATIONAL/FIELD MAINTENANCE 


5-2. GENERAL. 


5-3. This section contains information necessary for 
maintenance of the VHF transmitting sct and the UHF 
transmitting set at the organizational ficld level. 


5-4. Table 5-1 contains a listing of maintenance test 
equipment for maintenance of the transmitting sct. 


Table 5-1. Maintenance Test Equipment 
and Spccial Tools 


TEST EQUIPMENT CHARACTERISTIC 


Dummy Load, Electronic, Power Rating 
Bird 8135 150 watts continuous 
duty 


YSWR 
1.1 max de to 1000 mhz 


‘Ambient Air Temperature 
Range 
—40° to +145°C 


Input Connector 
“QC” Type (Female “N" 
normally supplied) 

Measures frequencies and 

repetition rates from @ to 50 

million pps. Converter sub- 

tracts multiples of 10, 50, or 

200 mhz from cw frequency to 

be measured providing the 

difference to be measured to 
the counter. 


Frequency Counter, 
(HPS245L and HPs2s3B) 


Dc voltage 0 to 5000 in 7 ranges 

Ac voltage 0 to 5000 in 6 ranges 

Dc current 0 to 10 amperes in 6 

ranges 

Dc resistance 0 to 20 megohms 

in 3 ranges 

-20 to +50 db in 4 ranges 

Accuracy +3 full scale dc 
' £59 (full scale ac 


Multimeter, 
Simpson Model 260 
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NAVELEX 0967-LP-429-5010 


CAUTION 


Transmitting Set, Radio AN/GRT-21(V) and 
AN/GRT-22(V) contains electrostatic discharge 
sensitive (ESDS) devices. Special handling 
methods and materials must be used to prevent 
damage to the devices both before and after instal- 
lation in a subassembly. Refer to TO 00-25-234, 
section VII, for handling ESDS devices. The ESDS 
devices and the subassemblies in which they are in- 
Stalled are identificd in TO 31R2-2GRT-104 


Table 5-1. Maintenance Test Equipment 


and Special Tools (Cont.) 


TEST EQUIPMENT 


Test Set, RF Power 
Bird 43 


Card Extender 
ITT P/N 8004809 


Element, RF Power, 
Bird 25C€ 


Element, RF Power, 


Bird 100C 


Element, RF Power, 
Bird 25D 


Element, RF Power, 
Bird 100D . 


Oscillator, Audio 


Hewlett Packard 200AB 


Oscilloscope Tektronix 


Model 515A 


CHARACTERISTIC 


Insertion.type; measures for. 
ward or reflected CW power 
in coax transmission lincs 
utilizing various load clements 


NS 250 Mhz at 250 watts 
100 — 250 Mhz at 100 watts 
200 — 500 Mhz at 25 watts 
200 — 500 Mhz at 100 its 


Frequency Range: 20 hz to 
40 khz; 4 bands. +2% 
calibration accuracy: 1 watt 
output, 60 ohms at 24 volts. 
Maximum distortion 1% 
from 20 hz to 20 khz; 2% 
from 20 khz to 40 khz. 


Vertical: Frequency response: 
dc to 15 mhz 
ac: 2 hz to 15 mhz 
Input impedance: 
Imegohm,30 pvpf: 
With P410 probe: 
10 megohm, 10.5 ppl 


Horizontal: Time base: from 
0.2 sec/emto 
2sec /em. 
Frequency response 
dc to 50 khz, 3 db 
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Table 5-1. Maintenance Test Equipment 
and Special Tools (Cont.) 


TEST EQUIPMENT 


Multimeter, Digital 
_ Fluke 8300A 


CHARACTERISTIC 


DC Voltage Ranges t 10V, 

* 100V and t 1000V. 

AC Voltage Ranges 1V, 10V, 
100V and 1000V. 

DC Millivolt Ranges t 100mv 
and + 100 mv. 

Ohms Ranges 1, 10, 100 and. 
1000 kilohms. 
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5-2A/(5-2B Blank) | 
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5-5. FAULT DIAGNOSIS AND _ CORRECTIVE 
MAINTENANCE. 


5-6. GENERAL. 


5-7. Fault diagnosis and isolation to the module level 
for both the exciter and power amplifier is accomplished 
by observing readings on the TEST meters as programmed 
by the meter function switches and by monitoring the 
carrier and audio on a receiver tuned to the exciter 
frequency. 


§-8. The procedures contained in this section are based 
on the assumption that the exciter and power amplifier 
has been properly installed, and that now. some type of 
operational deficiency has been reported or observed 
requiring corrective maintenance. 


5.9. Fault diagnosis and corrective maintenance is 
divided into three basic groups. 


a. Normal meter indication and a description of 
each of the metered functions. 

b. Fault diagnosis using a group of tables 
organized such that maintenance personnel can start from 
the basic indicated fault, and proceed on a step-by-step 
basis to isolate the faulty module. 

c. Module adjustment and alignment after 
replacement. : 

d. —_sIf_ correct readings are not obtained when using 
fault diagnosis tables, adjustments should be made in 
accordance with the module alignment procedures. 


NOTE 


Check the TEST meter needle on exciter and 
power amplifier for zero when all power is 
off. If needle does not zero, adjust by means 
of screwdriver slot zero adjust in meter front. 


5-10. NORMAL METER INDICATIONS. Tables 5-2, 
5-3, 5-4, and 5-5 contain the normal ranges for the front 
panel metered test positions when the equipment is 
modulated from either local or remote locations as 
defined in the tuning procedures. An explanation of each 
test position is contained in paragraph 5-11. Tables 5-4 
‘and 5-5 contain detailed information for the various 
modes and conditions relating to a typical system 
operation. : 


5-11. TEST POSITION DESCRIPTIONS. The 
following paragraphs contain explanations of the various 
test positions relative to tables 5-2 and 5-3. The normal 
test readings presented in the respective tables are 
intended to provide criteria for evaluation of test readings 
taken during analysis of faults. When reference, in the 
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fault diagnosis section, is made to a test position reading 
being high or low, it means, in comparison with the 
expected value given in tables 5-2 and 5-3 under the 
specific operating mode and condition involved. If the 
readings do not conform to the normal readings in these 
tables, the particular module referred to in the table 
should be suspected of misalignment or fault. 


§-12. The following explanations relate to test position 
readings in the exciter only (10-watt) mode of operation, 
and the standard test point readings given for that 
condition of operation in table 5-2. 

EXC 1-1 E-L RLY: In exciter-only mode, there 
being no umbilical cable 
connecting the exciter to a 
power amplifier, there is no 
ground return for the EL 
relay and the EL relay can 
not pull in. The EL relay is 
thus inhibited from 
transferring. Under this 
condition of operation the 
coaxial antenna connection 
to the exciter is made‘ at 
K1J3 rather than at K1J1; 
and K1Ji and K1J4 are left 


open. 
EXC 1-2 FWD: The correspondence between 
forward (FWD) rf power 
meter readings and rf power 
in watts is given in figure 5-3. 
EXC 1-3 RVS: The correspondence between 
reverse (RVS) rf power 
meter readings and reflected 
rf power in watts is given in 


figure 5-4. 


The APC (automatic power 
control) meter reading of the 
APC voltage is analytic only 
and should read near mid 
scale. The value shown is 
subject to variations over the 
frequency range. 


EXC 1-4 APC: 


EXC 1-5 T/R RLY: Indicates the voltage on the 
T/R relay line to control an 
external relay if desired. This 
line supplies +24 volts at 
100 ma from pin C of J5 to 
ground. Meter indicates 
upscale when transmitter is 
keyed. 


EXC 1-6 VSWR-LPA: 


EXC 1-7 PWR AMPL: 


EXC 1-8 FLTR TUNE: 


EXC 1-9 MULTR: 


EXC 1-10 OVEN: 


EXC I-11 OSC: 


Indicates the condition when 
the LPA has a reflected 
VSWR of greater than 3:1. 
Normal or good reading at 
this test point is an upscale 
reading. A high VSWR 
reading is 0. 


The value shown is 
approximate and is subject 
to variation over the range 
of 10 to 45. 


Used only during tuning 
operations, this test position 
has an output only with the 
TUNE-OPERATE switch in 
TUNE position. 


Metered tuning position for 
the multiplier module. 


‘Tuning controls should be 


peaked, and gain level 
output should be set for a 
nominal meter reading 
of 22... 

In normal continuous 
operation the OVEN test 
position slowly swings over 
the range of 0 to 10 with 
unvarying ambient 
temperature and ac line 
input, it tends toward a 
Steady-state value of 3 to 6 
on the meter. At first 
turn-on with a cold unit the 
OVEN reading may be as 
high as 40 for a few 
minutes. 


Values shown, and variations 
with operating frequency, 
are typical, subject to 
further variations from unit 
to unit. Generally, oscillator 
test position readings above 
25 are normal, and provide 
sufficient drive to the 
multiplier to enable the 
multiplier unit to maintain 
the closed-loop 
automatic-level-controlled 
normal output giving a value 
of 22 for the MULTR test 
position. 
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EXC 2-1 UNRGLTD V:The rise in unregulated Bt 


EXC 2-2 BAT: 


EXC 2-3 RGLTD +20: 


EXC 2-4 +20 CUR: 


EXC 2-5 KEYED +20: 


EXC 2-6 % MOD: 


EXC 2-7 MOD: 


voltage with the transmitter 
unkeyed is in part a function 
of the source impedance of 
the ac lines to the 
transmitter. In the case 
shown for ac line was 
measured at 120v with the 
transmitter keyed; unkeyed, 
. the unregulated voltage rises 
from 32 to 36 (approximate) 
on the meter due to line and 
load change. 


With a battery connected, 
this test position reads the 
battery terminal voltage 
when the ac switch is OFF 
or ON. Without battery 
connected will read 
UNRGLTD V. 


Indicates regulated +20 volt 
dc output. Good reading is 
17.5 to 21.5. 


Multiply meter reading by 
0.2 to obtain actual current 
in amps drawn by the +20 
volt load. ‘Variations with 
operating band and 
frequency are typical and 
subject to some further 


' variation from unit to unit. 


Indicates ‘approximately 20 


‘on meter when exciter is 


keyed. Meter should read 
approximately O when 
unkeyed, 


The correspondence between 
meter readings and actual 
modulation percent is given 
in figure 5-5. 


This test point gives analytic 
indication only of the ac 
(audio) component of the 
composite modulation APC 
voltage at the base of the 
Mod-APC driver transistor. 
This test point is used to 
determine any existing 
malfunction in the rf 
control/modulator card. 


» $5 


T.O. 31R2-2GRT-102 


NAVELEX 0967-LP-429-5010 


EXC 2-8 FLTR AMPL: Indicates upscale 


EXC 2-9 CPRSR: 
or LINE AMPL 


EXC 2-10 AF LVL-H 
and 
2-11 AF LVL-L 


.. EXC 2-12 OVER 
TEMP: 


5-13. 


reading 


when the system is 


modulated on the audio — 


input lines or local 
microphone lines, and 
indicates the signal is present 
at the output of the filter 
amplifier. 


Indicates upscale reading 
when the system is 
modulated on the audio 
input lines or local 
microphone lines; indicates 
the signal is present at the 
output of the audio 
compressor amplifier. 


The correspondence between 
meter readings and actual 
audio line levels, for high 
and low audio frequency 


level test positions, is given 


in figure 5-6. 


Normally indicates 0. In over 
temp condition at 75°C to 
80°C, meter indicates 
midscale, transmitter will not 
key. , 


The following explanations relate to test position 


readings in 5O0-watt operating mode with a power 
amplifier in use with the exciter, as given in table 5-3. 


EXC 1-1 E-L RLY: 


EXC 1-2 FWD: 


With 
interconnections between 
exciter and power amplifier 
unit, and the antenna 
connected to K1J1 of the 
exciter, the power amplifier 
unit is in operation with the 
EL relay de-energized. In 
event of loss of ac line 
power and with a battery 
connected, the transmitter 
automatically reverts to 
Exciter-Only operating 
mode, with the EL relay 
energized. 


See figure 5-7 for 
interpretation of meter 
reading in watts. Note that 
the forward rf power out of 
the exciter unit to drive the 


EXC 1-3 RVS: 


_EXC 1-4 APC: 


EXC 1-7 PWR AMPL: 


"EXC 2-4 +20 CUR: 


power amplifier in 50-watt 
mode is less than the normal 
forward rf power out of the 
exciter in 10-watt mode 
only. The required drive 
power for the power 
amplifier is 3 watts to 8 
watts, depending on 
operating band and 
frequency. Also, see EXC 
14. 


See figure 5-8 for 
interpretation of meter 
reading in watts of reflected 
power and equivalent load 
VSWR. 


Gives an approximate APC 
de voltage meter reading in 


-volts. The APC level in an 


exciter unit driving a power 
amplifier is lower than in an 
exciter unit alone. With the 
power amplifier 
TUNE-OPERATE switch in 
TUNE position the exciter 
forward rf power sense 
circuit is artificially offset to 
a high value, simulating an 
excess-power condition and 
causing the apc voltage, 
under this condition, to 
operate at a lower level 
resulting in the application 
of reduced rf drive to the 
power amplifier. 


The variations in the test 
point reading shown 
correspond to the varying rf 
drive conditions associated 
with exciter-only mode and 
50-watt mode, and the 
power amplifier tune-operate 
condition, as discussed in 
connection with Exciter 1-2 
FWD and 1-4 APC. 


The variations in current 
drawn by the +20 volt 
system under exciter-only 
and under power amplifier 
50-watt modes correspond to 
the varying system 
conditions discussed under 


EXC 2-6 % MOD: 


LPA 1 EXCTR: 


LPA 2 KEY: 


LPA 3 FWD: 


LPA 4 RVS: 


LPA 5 V-PLATE: 


LPA 6 CUR-PLATE: 


Exciter 1-2 FWD, 14 APC, 
and 1-7 PWR AMPL. 


§-5 for 
of meter 


See figure 
interpretation 
reading in percent. 


Indicates that exciter is 
connected and on. Will 
indicate in both keyed and 
unkeyed condition. 


Indicates only when exciter 
is keyed. 


Power amplifier driver power 
is decreased with the power 
amplifier TUNE-OPERATE 
switch in TUNE position 
(see EXC 1-4, APC). See 
figure 5-7 for interpretation 
of meter reading in watts. 


Reverse power meter 
readings are interpreted in 
watts reflected power in 
figure 58. 


Unregulated plate voltage for 
the power amplifier tube 
varies with input AC line 
typically as shown, and with 
the transmitter unkeyed and 
unloaded, supply rises to the 
high value shown. Readings 
may be interpreted directly 
in volts by multiplying by 
100; ie., a meter reading of 
19 equals 1900 volts dec. 


Power amplifier tube plate 
current may be directly 
interpreted from the meter 
readings by multiplying by 
10; i., a reading of 15 
equals 150 milliamperes. 


LPA 7 V-SCREEN: 


LPA 8 V-GRID: 


LPA 9 V-HTR: 


LPA 10 V-LPA: 


LPA 11 FAN: 


LPA 12.0VER TEMP: 
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Power amplifier tube screen 
voltage may be directly read 
by multiplying the meter 
reading by 10; i.e., a reading 
of 39 equals 390 volts dc. 


Power amplifier tube control 
grid bias may be directly 
read by multiplying the 
meter reading by —2; i-e., a 
reading of 42 equals a 
control grid bias voltage of 
—84 volts dec. 


Power amplifier tube heater 
voltage may be directly read 
by dividing the meter 
reading by 4; i.2., 2 reading 
of 24 equals 6.0 volts ac. 


A voltage level generated 
within the power amplifier. 
derived from the high 
voltage and screen dc voltage 
supply, when this voltage is 
less than 26 volts it signals 
the existence of an abnormal 
power amplifier voltage 
condition and causes the 
exciter to energize the EL 
relay, putting the transmitter 
in 10-watt mode. With the 
EL relay energized in a 
normal exciter the V-LPA 
function reads 20 on the 
meter. 


Derived from unregulated 
voltage, the fan voltage test 
point varies as shown with 
changing line and _ load 
conditions. 


Meter normally reads zero. 
In over temp mode, meter 
reads midscale, disables the 
high voltage and transfers to 
exciter mode output. 
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Table 5-2. Normal Test Position Readings, 10-Watt Mode of Operation Power Amplifier Not Connected 


SWITCH POSITION 

1-1 E-L RLY 

1-2 FWD 

13 RVS 

1-4 APC 

1-5 TAR RLY 

1-6 VSWR-LPA 

1-7 PWR AMPL 

1-8 FLTR TUNE 

1-9 MULTR 

1-10 OVEN 

1-11 osc 

2-1 UNRGLTD V 

2-2 BAT 

2-3 RGLTD + 20 

2-4 +20 CUR 

2-5 KEYED +20 

2-6 % MOD 

2-7 MOD 

2-8 FLTR AMPL 

2-9 CPRSR 

2-10 AF LVL-H 

2-11 AF LVL-L 

2-12 OVER-TEMP 
NOTES: 


METER READINGS (12) 
UNKEYED AND KEYED AND 
UNMODULATED MODULATED (10) 
0 to 2 Oto 2 
3 (16) 40 to 45 (6) 
$3 (76) 0 to 20 (6) 
0 - § to 32 
0 20 to 40 
0 to 3 ito4 
0 10 to 45 
0 (18) 0 to 2 (1)(19) 
0 20 to 24 (VHF) (14) 
15 to 24 (UHF\(15) 
0 to 40 (2) 0 to 40 (2) 
0 5 to 45 (3) 
20 to 40 20 to 40 
20 to 40 (4) 20 to 40 (4) 
17.5 to 21.5 17.5 to 21.5 
0 to 3 (11) 15 to 30 (UHF) (8) 
15 to 25 (VHF) (8) 
0to3 17 to 24 
Negative indication (17) 15 to 40 (5) (6) 
0 5 to 40 
0 10 to 30 
0 5 to 20 
0 Note (6) (9) 
0 to 2 Note (6) (9) (13) 
0 to 7 (7) 0 to 7 (7) 


(1) Reading applies when TUNE-OPERATE switch is in TUNE position. Reading should be 


greater than 0. 


(2) At initial turn-on meter may peg for several minutes. Within 10 minutes reading will be less 


than 40 p a. 


(3) Meter indication is dependent on oscillator frequency setting, 
highest frequency. With external generator input (crystal re 


will be at low end of range at 
moved) meter may be as low as 3, 


with G2 oscillator. With external generator input (crystal removed) meter reading will be @ 


with G8 oscillator. 
(4) When operating with battery, these readings 


readings will be the same as UNREG V. 
(5) Areading of 30 indicates 90% modulation. 
(6) See curves, figure 5-3 through 5-6. 


(7) Any indication of greater than 7 on this position indicates that the over temperature protection 
circuits will prevent keying transmitter. 


(8) Multiply meter reading by 0.2 to obtain true current in amperes. 


will indicate battery voltage. Without battery, 


(9) With typical voice signal inputs, the AF LVL-L and AF LVL-H readings will vary instantane- 
ously, Steady state readings on these test positions can be obtained only with continuous sine- 
wave inputs. The normal ranges for these readings depend on the characteristics of modula- 
tion signal sources peculiar to each installation. 


(10) “Modulated” means continuous modulation inp 
frequency and level. 
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juts are present within the required range for 


T.0O. 31R2-2GRT-102 


Table 5-2. Normal Test Position Readings, 10-Watt Mode of Operation Power Amplifier Not Connected (Cont) 


(11) Meter reading is usually very slightly up-scale from zero but never higher than 3. A reading of 


(12) 
(13) 


(14) 
(15) 
(16) 
(17) 


(18) 


(19) 


Table 5-3. 


0 to 10 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier [ 
(P/N 8136838G1). 


Whenever @ appears in the table, the tolerance on the 0 condition is +1. 


With high level AF line inputs, the AF LVL-L reading may peg at greater than 60, input line 
level may be read out on the A F LVL-H test position. 


When G3 Crystal Oscillator is used acceptable limits are 15 to 24. 
When G3 Crystal Oscillator is used acceptable limits are 5 to 24. 
Meter readings below zero are permissible. 


With SWITCH 1 in SWITCH 2 ENABLE do not place SWITCH 2 to % MOD unless exciter is 
modulated. Failure to do this will cause meter to peg negative possibly damaging meter. 


A reading of 0 to 5 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier 
(P/N 8136838G1). 


A reading of 0 to 15 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier 
(P/N 8136838G1). 


Normal Test Position Readings, Exciter and Power Amplifier, 50-Watt Mode of Operation (Exciter reading below will 


differ from the Exciter Only readings Table 5-2. Refer to Table 5-2 for all other Exciter readings.) 


METER READINGS (16) 
UNKEYED AND KEYED AND 
SWITCH POSITION MODULE UNMODULATED MODULATED (15) 
EXC 1-1 E-L RLY EXC A7 0 to 2 (1) 0 to 2 (1) 
EXC 1-2 FWD EXC A6 33 (17) ; 12 to 35 (VHF) (2) 
16 to 38 (UHF) (2) 
EXC 1-3 RVS EXC A6 $3 (17) 0 to 15 (3) 
EXC 1-4 APC EXC A6 0 5 to 32 
EXC 1-6 VSWR-LPA EXC A6, A7 16 to 24 1 to 4 (14) 
EXC 1-7 PWR AMPL EXC A 10 0 3 to 45 (UHF) 
3 to 45 (VHF) 
EXC 2-4 +20 CUR 0 to 3 (12) 5 to 30 (UHF) 
5 to 25 (VHF) 
EXC 2-6 % MOD EXC A7 Negative Indication (18) 15 to 40 (4) (18) 
EXC 2-7 MOD EXC A5, A6 0 5 to 40 
LPA 1 EXCTR 17 to 24 17 to 24 
LPA 2 KEY EXC A2 0 17 to 24 
LPA 3 FWD LPA A5 $3 (17) 40 to 45 (5) 
LPA 4 RVS LPA A5 $3 (17) 0 to 25 (5) (11) 
LPA 5 V-PLATE LPA A4 18 to 28 (6) 15 to 26 (6) 
LPA 6 CUR-PLATE LPA A4 6 to 8 10 to 18 (UHF) (7) 
12 to 16 (VHF) (7) 
LPA q V-SCREEN LPA A4 33 to 45 (8) 33 to 45 (8) 
LPA 8 V-GRID LPA A3 30 to 50 (9) 80 to 50 (9) 
LPA 9 V-HTR LPA A3 21 to 31 21 to 31 
LPA 10 V-LPA LPA A4 30 to 45 30 to 45 
LPA 11 FAN LPA A2 20 to 32 20 to 32 
LPA 12 OVER-TEMP LPA A3 0 to 7 (10) 0 to 7 (10) 
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Table 5-3. Normal TEST Position Readings, Exciter and Power Amplifier, 50-Watt Mode of Operation (Exciter reading below will 
differ from the Exciter Only readings Table 5-2. Refer to Table 5-2 for all other Exciter readings.) (Cont) 


NOTES: 
(1) 
(2) 
(3) 
(4) 
(5) 


(6) 
(7) 


(8) 
(9) 
(10) 


(11) 
(12) 


(13) 
(14) 
(15) 


(16) 
(17) 
(18) 


When power amp is not operating, reading will be 15 to 40 indicating exciter mode of operation. 
See Curve Figure 5-3. 


Power amplifier cavity input tuned for minimum reading on exciter reverse. See Curve 
Figure 5-4. 


See Curve Figure 5-5. 
See Curves Figures 5-7 and 5-8. 
Multiply meter reading by 100 to obtain true plate voltage. 


Multiply meter reading by 10 to obtain current in milliamperes. A meter reading of 16 or less 
(VHF) or 18 or less (UHF) greatly increases the life expectancy of the tube. 


Multiply meter reading by 10 to obtain true screen voltage. 
Multiply meter reading by -2 to obtain true grid voltage. 


Meter reading greater than 7 indicates an over temperature condition, and system will switch 
to exciter operation only. 


Negative indication exists when power amplifier is in the tune mode. 


Meter reading is usually very slightly up scale from 0 but never greater than 3. A reading of 0 
to 10 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier 
(P/N 8136838G1). 


A reading of 30 indicates 90% modulation. 
When power amp is not operating, reading will be 16 to 24 indicating exciter mode of operation. 


“Modulated” means continuous modulation inputs are present within the required range for 
frequency and level. 


Whenever @ appears in the table, the tolerance on the 0 condition is +1. 
Meter readings below zero are permissible. 


With SWITCH 1 in SWITCH 2 ENABLE do not place SWITCH 2 to % MOD unless exciter is 
modulated. Failure to do this will cause meter to peg negative possibly damaging meter. 
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WATTS CARRIER | . 


WATTS, REFLECTED 
wan 


1 =e 
5 Bae 4neen 
0 S 10 15 20 25 30 35 40 45 SO © 5 10 85 20 25 30 35 40 45 SO 
. METER READING METER READING 
Figure 5-3. Exciter RF Carrier Power Vs Meter Reading Figure 5-4. Exciter Reverse (Reflected) RF Power 
Vs Meter Reading 


PERCENT MODULATION 


AUDIO LINE INPUT LEVEL, DBM 


0 20 30 40 50 
Figure 5-5. Percent Modulation Vs Meter Reading METER READING 


Figure 5-6. Audio Input Line Levels Vs Meter Reading 


CHANGE 1 5-13 


T.O. 31R2-2GRT-102 
NAVELEX 0967-LP-429-5010 


5-14. FAULT DIAGNOSIS. The following paragraphs 
and tables contain fault diagnosis, removal and 
replacement, or repair-in-place maintenance, and 
readjustment required for restoration of service. Prior to 
_ performing actual diagnosis of faults perform the 
following: 


a. Always verify that transmitter operating mode 
and operating voltages are correct, in accord with table 
§-6 for transmitters operating in 10-watt mode (exciter 
only) and table 5-7 (for transmitters operating in 50-watt 
mode with exciter and power amplifier). 

b. When it is desired to monitor the output of the 
transmitter, tune a receiver on the known transmitter 
frequency (if none is already on that frequency) and use 
the receiver output as a transmitter monitor. Plug 
headphones into the AUDIO OUTPUT jack of the 
receiver, if necessary. Place transmitter REMOTE-LOCAL 
switch in LOCAL. If carrier only is desired, key the 
transmitter by use of the CARRIER TEST switch; or if it 
is desired to check both carrier and modulation, plug in 
either a carbon microphone or a dynamic microphone in 
the jacks provided, and key and voice modulate as 
desired. Compare the output observed from the monitor 
receiver with the expected result. Confirm, if possible, 
that the reported fault actually exists. 


sone 
vanun 


Figure 5-7. LPA RF Carrier Power Vs Meter Reading 
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WATTS, REFLECTED 


NOTE 


If keying the transmitter in maintenance mode 
would cause interference with operations on 
that frequency channel, disconnect the 
transmitter from its antenna and connect it to 
a dummy load. If this is done, it may be 

' desirable to employ a coupler to the input of 
the monitor receiver. Not less than 40 db of 
isolation between the transmitter output and 
the receiver input must be used. 


WARNING 


Do not disconnect the coaxial output cable of 
the transmitter to the antenna without first 
placing the REMOTE-LOCAL switch in 
LOCAL position, with the CARRIER TEST 
switch in normal position, to assure that the 
transmitter will not be remotely keyed with 
its load disconnected. While the transmitter is 
protected from excessive high load VSWR in 
this condition, it is possible for maintenance 
personnel to sustain rf burns if handling open 
cable ends with the transmitter keyed. 


30 


METER READING 


Figure 5-8. LPA Reverse (Reflected) RF Power 
Vs Meter Reading 


c. When a fault is apparent with only the 
transmitter connected and operating in normal operational 
mode, and disappears when used in maintenance mode, 
the fault may be peculiar to operational mode only. Refer 
to table 5-8 as a guide to diagnosis. 

d. When the reported fault is apparent in 
maintenance mode, based on the observations made in 


step c. perform further diagnosis with table 5-9 as a 


guide. 
e. When the reported fault is in the tuning mode, 
perform further diagnosis using table 5-18 as a guide. 


NOTE 


Before proceeding with further diagnosis, be 
sure that the procedures of tables 5-6, 5-7 and 
5-8 as applicable, and steps a, b, and c have 
been performed sufficient to establish at this 
point that a fault actually exists in the 
transmitter and, im a general way, a 
description of the faulty condition, such as 
low carrier power, distorted modulation, etc. 
In the performance of further diagnosis, the 
following checks should be adhered to: 


1. When a test position appears to 
have an incorrect indication, verify that 
operating mode switching, keying, and imput 
modulation signal conditions are as expected. 

2. When a test position reading leads 
to some conclusion regarding the module 
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which is faulty, verify all other related test 


position readings which would support this 
conclusion. 

3. Do not make adjustments to the 
transmitter with undiagnosed faults present in 
the transmitter. , 

4. When rf power or modulation show 
a significant degradation, do not attempt to 
restore normal conditions through adjustment. 
While such adjustments might seem to correct 
or improve a condition noted, it will only 
mask the original symptoms and make further 
diagnosis difficult. 

5. Do not swing tuning controls 
through their range in an attempt to see if 
they respond, or to see if they have been 
improperly set. Perform only those retuning 
and alignment adjustments indicated, 
following replacement of a faulty module. 


NOTE 


In exciter/power amplifier configuration, if it 
is desired to check exciter on antenna without 
going through EL relay, disconnect antenna 
cable from K1J1 on back of exciter and 
reconnect to K1J3 cable must be disconnected 
from J8 for proper operation. 


‘Table 5-6. Transmitter Normal Operating Mode Conditions and Voltages 


10 Watt Mode (Exciter Only) 
SWITCH OR INDICATOR CONDITION OR VOLTAGE 
AC POWER indicator Iluminated 
Fuse indicator Extinguished 
REMOTE-LOCAL switch REMOTE 
PUSH TO TALK-CARRIER TEST switch PUSH TO TALK (up) 


Operating voltage: Verify that +20 voltage is correct 
placing TEST SWITCH 1 to SWITCH 2 ENABLE, 
SWITCH 2 to RGLTD +20 position. The front pi 
meter should indicate 17.5 to 21.5 (20 vdc). 
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5-15. MODULE REMOVAL AND REPLACEMENT 
(See Figures 5-1 and 5-2). 


CAUTION 


Electrostatic Sensitive Devices observe precautions 
for handling. Refer to page 5-1, para 5-3. 


5-16. . EXCITER. 

NOTE 
When any reference is made to the oscillator 
module in the module removal and replacement 
procedures, the same information applics to the 
oscillator-synthesizer and oscillator-multiplier 
as these three modules are mechanically and 
electrically interchangeable. 


NOTE 


When removing coaxial cables from modules 
requiring use of 1/4-inch open-end wrenches, 
be sure to use two wrenches. When replacing 
coaxial cables first tighten finger. tight, then 
only snug up connector with wrench (threads 
may still show). 


5-17. TOP COVER. To remove the top cover, 
loosen the eleven 6-32 flat Phillips hcad captive screws. 
Replacement is the reverse of removal. 


NOTE 


Make certain all 11 screws arc tightencd to 
assure positive RFI shielding effectiveness. 


Table 5-7. Transmitter Normal Operating Mode Conditions and Voltages 
50 Watt Mode (Exciter and Power Amplifier) 


SWITCH OR INDICATOR CONDITION OR VOLTAGE 
NOTE 

The conditions of table 5-6 apply for the exciter, and in 
addition, the following for the power amplifier. 

POWER ON-OFF switch ON 

POWER ON indicator Illuminated 

POWER fuse indicators Extinguished 

HV ON-OFF switch ON 

HV indicator Hluminated 

HV fuse indicator Extinguished 

TUNE-OPERATE switch OPERATE 


Interlock under top cover 
" Interlock, cavity module drawer 
Observe and verify the following: 


Piate voltage: TEST switch 
to V-PLATE 


Screen voltage: TEST switch 
to V-SCREEN 


Control grid voltage: TEST switch 
to V-GRID 


Heater voltage: TEST switch 
to V-HTR 
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Cover shall be securely closed, holding the interlock closed. 


Drawer must be securely closed, holding the interlock closed. 


Transmitter unkeyed, meter reads 18 to 28. 
Transmitter keyed, meter reads 15 to 26. 


Transmitter keyed, meter reads 33 to 45 


Meter reads 30 to 50 (-60 to -100 volts) 


Meter reads 21 to 31 


5-18. MULTIPLIER AND/OR OSCILLATOR- 
SYNTHESIZER. 


a. Multiplier Module: To remove the multiplier module, 
disconnect A9P1 from J2 (A9P1). Disconnect A9P2 from 
A10J1. Disconnect A8P2 from A9J1. Remove the 
multiplier module from the oscillator/synthesizer module 
by loosening the 8-32 Phillips head screws, one at each end 
of the module. Lift out the multiplier module. Replacement 

._ is the reverse of the removal. 


‘b.  Oscillator/synthesizer: To remove the 


oscillator/synthesizer module, first remove the multiplier .. 


module as above. Disconnect A8P1 from J1(A8P1). Loosen 
the 8-82 Phillips head captive screws, two at each end, 
holding the module to the chassis. Lift out the 
oscillator/synthesizer module. Replacement is the reverse 
of removal. 


5-19. TUNABLE FILTER. To remove the tunable 
filter it is first necessary to remove -the oscillator and 
multiplier modules (see paragraph 5-18). Remove the 
coaxial connectors from JI and 32. The UHF filter is held 
to the bottom of the chassis by four 8-32 Phillips head 
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screws. The VHF filter is held to the bottom of the 
chassis by two 8-32 Phillips head screws. Replacement is 
the reverse of removal. 


5-20. DRiIVER/POWER AMPLIFIER. To remove the 
driver/power amplifier module, disconnect the input 
coaxial cable coming from the multiplier module. Remove 
both the coaxial cables from the tunable filter. Remove 
the input power connector J3. Remove the output coaxial 
cable to the low _ pass filter. Position right side chassis 
slide rails so that the two 10-32 Phillips head captive 
screws holding module to chassis side wall may be 
loosened. These two screws are located approximately 
7-5/16 inches and 12-1/8 inches back from the front 
panel and pass through clearance holes in the slide rail. 
Loosen the five 10-32 Phillips head captive screws holding 
the module to the chassis base. Carefully remove module 
from chassis. Replacement is the reverse of removal. 


Table 5-8. Fault Diagnosis, Normal Operating Mode 


NORMAL OPERATING MODE INDICATION 
(REMOTE CONTROL) 


PROBABLE CAUSE 


NOTE 


. The following faults are apparent in normal operating mode, but 
are not apparent in maintenance mode (operating the 


transmitter locally). . . 


Transmitter keyed continuously 


Transmitter will not key in main keying mode 


Transmitter will not key in operational mode 
(tone, current, or voltage) 


Transmitter keys, but will not modulate; 
or modulates with hum and noise, some audio 


Transmitter keys and modulates, but excessive 
background noise between speech sylables 


a. _ External remote audio line is grounded 
b. ‘Fault in optional keyer module 
a. External remote audio lines open | 


b. Remote microphone defective 


‘a. Fault in optional keyed module 


b. Fault in external keying line, or in external keying 
signal generator 


One external remote audio line open 


a. Fault in compressor-preamplifier module 


b. Gain set link incorrectly connected on 
compressor-preamplifier module 


c. Excessive audio gain in external audio compression 
equipment, on external audio line 
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CAUTION 


Before replacing the driver/power amplifier 
module, brush on a thin coating of Thermal 
Joint Compound (ITT part no. 502371-1) to 
. all surfaces of the module that contact the 
chassis. This is necessary to provide maximum 
thermal conduction from the module to the - 
chassis. : 


§-21. REGULATOR. To remove the regulator first 
disconnect the nine leads from TB2. Remove four 1/4 


inch hex head screws holding regulator to the rear of the 
chassis. Replacement is the reverse of removal. 


CAUTION 


Before replacing the regulator, brush on a thin 
coating of Thermal Joint Compound (ITT part 
no. 502371-1) to all surfaces of the module 

’ that contact the chassis. This is necessary to 
provide maximum thermal conduction from 
the module to the chassis. 


Table 5-9. General Fault Indications, and Recommended Action For 
Further Fault Diagnosis , 


epee ee meee et PA CE 


INDICATION 


Transmitter will not key; when transmitter is keyed, there 
is no evidence of a carrier; and exciter RGLTD +20 reads 
zero. Otherwise normal per tables 5-6 and 5-7. 


Transmitter will not key; when transmitter is keyed there 
is no evidence of a cartier; and exciter RGLTD +20 reads 
normal. Other conditions normal per tables 5-6 and 5-7. 


Transmitter keys; some evidence of carrier is present 
when keyed, but output rf power is low; modulation 
either normal or distorted. Otherwise normal per tables 
5-6 and 5-7. 


Transmitter keys; output power is excessive; modulation 
is either normal or distorted. Otherwise normal per tables 
5-6 and 5-7. 
Transmitter keys; output power normal; modulation 
weak, distorted, or missing, otherwise normal per tables 
5-6 and 5-7. 


Transmitter keyed continuously but normal per tables 5-6 
‘and 5-7, 


Power amplifier voltages not in accordance with table 5-3; 
transmitter operates only in 10-watt mode. 


Exciter indications are not in accordance with table 5-6. 
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PROBABLE CAUSE AND 
RECOMMENDED ACTION 


_ Exciter power supply is in over-current protection mode; 


or is faulty. Continue diagnosis per table 5-10. 


Fault exists in rf circuits of exciter. Probably in low level 
stages (oscillator or multiplier); or in keying control circuits; 
or in rf driver-power amplifier; or control rf/modulator 
circuit; or over temperature protect circuit or in optional line 
amplifier if used. Continue diagnosis per table 5-11. 


Either exciter or power amplifier and may involve either 
rf circuits or automatic rf power leveling control circuits. 
Proceed with diagnosis per table 5-12. 


Automatic rf power leveling control circuits in exciter. 
Proceed with diagnosis per table 5-13. 


Low-level modulation circuits. Refer to table 5-14. 


Fault in keying module. 


Fault in power amplifier. Proceed with diagnosis per table 
5-17. 


Fault in exciter or in exciter voltage supply. Diagnose per 


table 5-15. 
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Table 5-18. Exciter Tuning Fault Diagnosis Table and Recommended 
Action For Further Fault Diagnosis . 


AA A IT RE TP EE ET SI LT SEE ND 


INDICATION 


PROBABLE CAUSE AND RECOMMENDED ACTION 


er gia immagine i St ce EE 


Oscillator output as observed on OSC test position of 
switch 1, will not peak when tuning OSC or BUF controls 
on oscillator mnit. 


Multiplier will not tune or give adequate 
output indication (22 on meter). (Refer 
to table 5-2 for nominal readings.) 


Bandpass filter input will not tune properly on FLTR 
TUNE position of test switch. 


Bandpass filter output will not tune on APC position of 
test switch. 


5-30 


Keying circuits not operational, continue diagnosis per 
table 5-11 

or 
Bad crystal - replace crystal with another crystal, or insert 
signal on external input jack with crystal removed, or 
Faulty oscillator module - Replace module, making 
certain to remove crystal from faulty module and 
replacing in new module. Oscillator; oscillator-synthesizer 


Possibly tuned to wrong harmonic - preset all frequency 
controls on multiplier to the desired output frequency, 
and repeak for maximum meter indication 


or 
Keying line to oscillator not operating - check KEYED 
+20 for keying indication 


or 
Faulty multiplier module. Replace module and tune new 
module per tuning procedure in Ch 3 

or 
Output line from oscillator unit not properly connected 
to multiplier input. 


Check for proper connections of input and output RF 
cables to filter 

or 
Make certain exciter TUNE-OPERATE switch is in the 
TUNE position 

or 

Filter may be tuned to an erroneous null. Look for 
another more pronounced null. - If no null can be found; 
observe +20 CUR metering position and see if input 
tuning capacitor will find a dip in current reading. 

or 
Multiplier module may be tuned to the wrong harmonics. 


Improper tuning of the input capacitor on the bandpass 
filter. Retune the input to the most pronounced change 
in meter with test switch in FLTR TUNE position 


or 
APC drive level not high enough - Observe meter on APC 
position with filter untuned. Meter should read 20 
minimum. If not, adjust carrier level adjust potentiometer 
on rf control for a reading of 20, then retune filter 
output for APC dip. When found, readjust CARRIER 
LEVEL pot for output meter reading of 40 on FWD 
position of test meter. 
or 


Replace filter module 
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Table 5-18.. Exciter Tuning Fault Diagnosis Table and Recommended 
Action For Further Fault Diagnosis (Cont.) 


INDICATION 


PROBABLE CAUSE AND RECOMMENDED ACTION 


No output from exciter after tuning bandpass filter. 


Faulty interconnection cables 

or 
Faulty output relay - meter should read 20 — 40 on E-L 
relay (exciter output to antenna) 


or 
LPA TUNE-OPERATE switch in. TUNE position. Should 
be in OPERATE position during exciter tuning. 

or 
Improper zero adjustments on FWD and RVS power 
adjustments in exciter and or LPA. (LPA zero sets affect 
exciter operation). 


. Table 5-19. Power Amplifier Tuning Fault Diagnosis and Recommended Action 
For Further Fault Diagnosis 


INDICATION 


INPUT TUNING and INPUT COUPLING will not tune 
for a minimum reverse reading on exciter RVS metering. 


OUTPUT TUNING will not tune for forward power 
output on power amplifier FWD test position. 


Rf output from power amplifier will not stay on and 
operation switches back to exciter operating mode, when 
switched to OPERATE position. 


PROBABLE CAUSE AND RECOMMENDED ACTION 


Check for all proper interconnect cables between exciter 
and power amplifier 
> or 

Check for power amplifier high voltage on E-PLATE 
position of power amplifier test switch. (Should read 18 
— 26) 

‘or 
Check E-L RLY position on exciter test switch. Should 
read 0 when tuning power amplifier 

or 
Check power amplifier TUNE-OPERATE ‘switch. Should 
be in TUNE position 

or 
Fault located in cavity amplifier input tuning network. 


Check for proper power amplifier voltages and currents 
on test switch. See table 5-3. 
or 
Check exciter RVS reading to verify that cavity input is 
tuned. Should read below 10. 
or 
Possible bad amplifier power tube. 
or 
Possible bad low pass filter FL2 mounted in cavity. 


Possible bad antenna with a VSWR greater than 3:1 
or 
Cavity not tuned properly with current too high. See 
figure 3-6. 7 
- or 
Possible bad rf control printed circuit card in exciter unit. 
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5-22. POWER SENSOR AND LOW PASS FILTER. To 
remove the power sensor, unscrew the two connectors from 
the top of power sensor noting their marking. Remove 
coaxial cable from LOAD end of module. Remove coaxial 
cable from input of low pass filter. Remove four 8-32 Phil- 
lips head screws from front portion of mounting plate. 
Loosen the two 8-32 Phillips head screws at rear of the 
mounting plate. Lift the mounting plate and slide forward to 
remove. (Use caution when sliding forward or damage may 
be done to switch contacts.) The power sensor and the low 
pass filter are each attached to the mounting plate by four 6- 
32 pan head screws. 


CAUTION 


Cards are keyed to prevent complete insertion into 
wrong slot; do not force, check to see if card is in 
right location. 


5-23. PRINTED CIRCUIT CARDS. To remove any of the 
printed circuit cards from the nest, grasp the top of the board 
at each side with a thumb and forefinger or circuit card puller 
and a straight upwards. Replacement is the reverse of 
removal. 


CAUTION 


Electrostatic Sensitive Devices, Observe precau- 
tions for handling. Refer to page 5-1, paragraph 5- 
3. 


5-24. POWER SUPPLY. To remove the power supply 
make sure the ac input connector at rear of chassis is discon- 
nected. Remove two 10-32 Phillips head screws from tuner 
front rail, two 10-32 Phillips head screws from rear of power 
supply, and two 1/4 inch hex head screws from fiberglass 


cover, Remove leads from terminal board noting the strap- 


ping arrangement for replacement. The power supply may 
now be lifted from the chassis. Replacement is the reverse 
of removal. P 


CAUTION 


Before replacing the power supply brush on a thin 
coating of Thermal Joint Compound (ITT part no. 
502371-1) to all surfaces of the module that contact 
the chassis. This is necessary to provide maximum 
thermal conduction from the module to the chassis. 


5-25. POWER AMPLIFIER. 
NOTE 


Procedures outlined in operations chapter 3, 


paragraph 3-12, power amplifier tuning procedures, 
must be observed when working on the power 
amplifier. 
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5-26. TOP COVER. To remove the top cover loosen the 
four 6-32 flat head Phillips head captive screws. Replace- 
ment is the reverse of removal. 


NOTE 


Make certain all four screws are tightened to assure 
positive RFI shielding effectiveness. 


5-27. POWER SUPPLY CONTROL GRID/THERMAL 
CONTROL/AC CONTROL. Before attempting to remove 
this module make sure that the exciter AC POWER ON-OFF 
switch is OFF and that the power amplifier POWER ON-OFF 
switch is OFF. Loosen four 8-32 Phillips head captive screws 
at top of module. Using a long shank Phillips screwdriver 
loosen the single 8-32 Phillips head captive screw at bottom 
right center of module. Remove P1 from J4 and remove 
cable clamp. Lift out module. Replacement is the reverse of 
removal. (Potentiometer R15 must be turned fully clock- 
wise.) 


5-28. BUFFER AMPLIFIER/MULTIPLIER, ELECTRI- 
CAL INSTRUMENT. Before attempting to remove this 
module the power supply control grid/thermal control/ac con- 
trol module must be removed as detailed in paragraph 5-27. 
Remove knob from TEST meter function switch using an 
Allen wrench to loosen the two 4-40 set screws. Observe in- 
dexing of knob to shaft for reassembly in the same position. 
Remove lock nut from switch shaft using a 17/32 inch open 
end wrench, allowing switch to be removed. Remove five 6- 
32 Phillips head screws holding printed circuit card to front 
panel. Remove P1 from J6. Lift out module and meter func- 
tion switch. Replacement is the reverse of removal. 


5-29, BLOWER. Remove ac connector from rear of chas-. 
sis. Loosen the four 8-32 Phillips head captive screws hold- 
ing blower bracket. Remove P1 on blower from J1 on con- 
verter, ac to ac. Tilt and lift assembly upwards to remove. 


5-30. HIGH VOLTAGE POWER SUPPLY. 
CAUTION 


Before attempting any removal procedures on the 
high voltage power supply make sure the ac input 
connector at rear of chassis is disconnected. 
WARNING 
To gain access to the high voltage power supply, 
carefully lift off high voltage cover. Do not let 
fingers get under cover during removal. Follow in- 
structions printed on top of the high voltage safety 
switch. This will ensure the discharging of high 
voltage capacitor C1. 
Loosen six 8-32 Phillips head captive screws from left outer 


side of chassis. Loosen three 10-32 Phillips head captive 
screws from center rail. Remove P1 from J5 using flat blade 


screwdriver. Loosen screws together to avoid bind. Remove 
wire from capacitor C1A. Lift module up using front and 
rear rails. Replacement is the reverse of removal. 


5-31. TUNED CAVITY. Prior to removal make sure ac 
power switch is off on power amplifier. To remove the tuned 
cavity loosen the four 8-32 Phillips head captive screws at 

_ the front panel and pull the cavity straight out. Replacement 
is the reverse of removal. 


, NOTE 


To prevent tube damage, R-15 on the 2A3 Power 
“Supply must be turned fully clockwise. 


5-32, TUNED CAVITY VACUUM TUBE. To remove the 
tuned cavity vacuum tube, proceed as follows: 


a. Remove tuned cavity from chassis (paragraph 5-31). 


b. Loosen four captive screwdriver head screws at 
comers of air duct housing at rear right side of cavity and lift 
off housing. 


c, Lift off plastic ring noting recess in ring fitting over 
tube. , 
d. Remove tube by lifting straight up. 
NOTE 


It may be necessary to assist tube out of socket by 
pushing against ring at base of tube using a 
screwdriver through bottom of socket. 


e. Replacement is the reverse of removal. 


f. The following steps should be taken to properly in- 
stall air duct P/N 8004679-1: 


1. Place the air duct, P/N 8004679-1 over the tube 
cooling fins, taking care to properly seat the lower lip on the 
air duct inside the plate contact ring. 


2. Carefully place the air duct housing, P/N 
8004753-1, in place and tighten the four screws in a clock- 
wise pattern. Tighten each screw only 1/2 tum at a time to 
assure the air duct housing does not distort the air duct. 


3. Insert a small mirror through the opening in the 


air duct housing and inspect the air duct for proper alignment. 
AUTION 


After replacing the vacuum tube, care should be ex- 
ercised when replacing the white teflon air duct(Part 
No. 8004679-1 or -3) around the tube for proper 
seating. This is necessary to prevent all air leakage 
and thereby insure proper cooling of the vacuum 
tube. 
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5-33, CHASSIS MAINTENANCE. 


5-34. EXCITER CHASSIS. The following chassis com- 
ponents are replaceable at field level in accordance with the 
following instructions: 


Switch, Coaxial. 

APC drive transistor. 

Audio input transformer. 

CARRIER LEVEL potentiometer. 

MOD LEVEL potentiometer. 

TUNE-OPR switch. 

All front panel switches, indicators, and jacks. 
CAUTION 

Before proceeding with any of the following main- 

tenance procedures make sure primary power is dis- 

connected from chassis. : 


5-35. SWITCH, COAXIAL. The coaxial switch is mounted 
on the rear apron of the chassis on the right hand side. It is 
removed by removing the upper and lower hex nuts on the 
threaded output connectors on back of chassis. Carefully un- 


. solder + (green) and - (blue) leads. 


5-36. APC DRIVE TRANSISTOR Q1. The apc drive tran- 
sistor is located on a U shaped bracket mounted on the right 
side wall at the front of the chassis adjacent to the rear of the 
front panel meter, The U bracket must be removed from the 
chassis to replace transistor Q1. Remove the three meter 
mounting screws from the front panel releasing meter. Pull 
meter out from front panel. This allows access to both Phil- 
lips head screws holding U shaped bracket. Remove Phillips 
head transistor retaining screws releasing transistor. Observe 
placement of insulator bushings, insulator plate and color 


coding of leads. 


5-37. AUDIO INPUT TRANSFORMER. The audio input 
transformer is mounted on the chassis bottom at the left front 
directly behind the LOCAL MICROPHONE input jacks. It 
is removed by removing the high voltage safety cover and 
printed circuit boards XA1 and XA2 then removing the Phil- 
lips head screws and hex nuts at each end of the transformer. 
Observe color coding of leads. 


5-38. CARRIER LEVEL AND MOD LEVEL POTEN- 
TIOMETERS. These two potentiometers are located behind 
the front panel access door on the left side. It is necessary to 
remove the oscillator and doubler/quadrupler modules to gain 
access to these items. Remove shaft lock nut then remove 
hex nut holding potentiometer to its panel. Observe color 
coding of leads. 
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5-39. TUNE-OPR SWITCH. This switch is located to the 
right of the CARRIER LEVEL and MOD LEVEL poten- 
tiometers and on the same panel. It is necessary to remove 
the oscillator and doubler/quadrupler modules to gain access 
to the switch. Remove hex nut holding switch to panel. Ob- 
serve color coding of leads. 


5.40. FRONT PANEL SWITCHES, INDICATORS, AND 
JACKS. These items are all standard hardware and normal- 
ly accepted removal and replacement procedures apply. 
CAUTION 
The indicator knobs on TEST meter switches 1 and 
2 each have two setscrews holding the knob to the 
switch shaft. Make sure when replacing either knob 
that the same setscrew is on the flat of the shaft as 
when it was removed. There is no end-of-travel 
stop on the switches. Seating the wrong setscrew 
on the shaft will cause an incorrect pointer indica- 
tion. 
5-41. POWER AMPLIFIER CHASSIS. Only the front 
panel switches and indicators are recommended as being 
replaceable at field level. These items are all standard 
hardware and normally accepted removal and replacement 
procedures apply. 


5-42. ALIGNMENT 


5-43. After installation of any one of the following modules 
in either the exciter or power amplifier perform the applicable 
alignment procedure. 


a. Audio Amplifier Compressor.(A1) (Exciter) 
b. Filter Amplifier/Detector (A4) (Exciter) 

c. Buffer Modulator (A5) (Exciter) 

d. Control RF/Modulator (A6) (Exciter) 


e. Control Thermal/Detector Modulation Per- 
centage/Coaxial/Relay Control/Keyer Inhibit (A7) (Exciter) 


f. Power Supply Regulator (PS1A2) (Exciter) 


g. Buffer Amplifier/Multiplier, Electrical Instrument 
(A5) (Power Amplifier) 


5-44, All other-modules in the exciter and power amplifier 
are prealigned at the factory. If it is nécessary to replace any 
of the following modules, perform the tuning procedures 
defined in paragraphs 3-9, 3-10, or 3-12 as applicable. 

a. Crystal Oscillator (A8) (Exciter) 

b. Doubler or Quadrupler (A9) (Exciter) 


c. Tunable Filter (F1,2) (Exciter) 
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d. Power Supply, Control Gird/Thermal Control (A3) 
(Power Amplifier). 


5-45. POWER SUPPLY REGULATOR. (Schematic 
Diagram, Figure 6-33) PS1A1 and PS1A2. 


_a. Before inserting the printed card ensure that the 
exciter power is off and in the unkeyed condition. Turn 
exciter power on. 


b. Place SWITCH 1 on the exciter front panel in the 
SWITCH 2 ENABLE position. 


¢. Place SWITCH 2 in the RGLTD +20 position. 
d. Deleted. a 


e. Connect digital voltmeter to TP1 on printed circuit 
card. Adjust R25 on the printed circuit card for a meter read- 
ing of 19.5 +0.10VDC on the digital voltmeter. Verify that 
front panel meter is between 17.5 to 21.5. 


f. This completes the alignment. 


5-46. AMPLIFIER COMPRESSOR (Schematic Diagram, 
Figure 6-22) Al. . 


a. Place REMOTE-LOCAL switch to LOCAL. Place 
PUSH TO TALK-CARRIER TEST switch to PUSH TO 


TALK. Insert the printed circuit card into the exciter chas- 


SIS. 


b. Connect an audio input to the remote input lines at a 
frequency of 1000 hz, and at a signal level of 0.dBm (0.775 
volt rms) or -27 dBm (0.034 Vrms) for low level option. 


c. Place REMOTE-LOCAL switch to REMOTE. 
d. Connect oscilloscope on ac position to TP1. 
e. Adjust R41 for 1.8 volts peak-to-peak output. 
f. This completes the alignment. 


5-47, LINE AMPLIFIER. (Schematic Diagram, Figure 6- 
23) 


a. Place REMOTE-LOCAL switch to REMOTE. Place 
PUSH TO TALK-CARRIER TEST switch t PUSH TO 
TALK. Insert the printed circuit card into the exciter chas- 
sis. 


b. Connect an audio input to the remote input lines at a 
frequency of 1000 hz, and at a signal level from -15 to +10 
dBm (.137 volts to 2.45 volts rms at 600 ohms) 


c. Connect ac voltmeter or oscilloscope to TP3 on line 
amplifier (A1 module). 


d. Adjust R10 for 0.636 volts rms or 1.8 volts peak to 


e. This completes the alignment. 


5-48. FILTER AMPLIFIER/DETECTOR (Schematic Dia- 
gram, Figure 6-24) A4. 


a. Insert the printed circuit card into the exciter chassis. 
b. Turn off any audio input to the exciter. 


c. On the front panel of the exciter, place SWITCH 1 in 
the SWITCH 2 ENABLE position and SWITCH 2 in the AF 
LVL-L position. 


d. Adjust R41 on the printed circuit card for a zero reading 
on the front panel meter. 


e. This completes the alignment. 


NOTE 


Do not connect an audio signal of zero DB to remove 
input lines with SWITCH in the SWITCH 2 EN- 
ABLE position and SWITCH 2 in the AF LVL posi- 
tion. Failure to change one of these switch settings 
will cause the meter to peg upon the required input. 


5-49. BUFFER MODULATOR (Schematic Diagram, Figure 
6-25) A5. 


a. Insert the printed circuit card in the exciter chassis. 

b. Connect an audio input to the remote input lines at a 
frequency of 1000 hz, and at a signal level of 0 dBm (0.775 
volt rms) or -27 dBm (0.034 Vrms) for low level option. 

c. Place Remote-Local switch to Remote. 

d. Connect ari oscilloscope to TP1. 

e. Adjust R14 until a flat characteristic appears on the top 
and bottom of the audio waveforms; back off R14 until the 


flattening just disappears. 


f. This completes the alignment. Remove the audio input 
source for the following procedure. 


5-50. CONTROL RF/MODULATOR (Schematic Diagram, 
Figure 6-26) A6. 


a. Place TUNE-OPERATE switch on the power amplifier 
to the OPERATE position. 


b. Before inserting printed circuit card, unkey the transmit- 
ter, and turn the Carrier Level potentiometer R19 (on printed 
circuit card) full counterclockwise. 


c. Connect external wattmeter and dummy load in antenna 
output line. 
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d. On the exciter front panel, adjust the CARRIER LEVEL 
potentiometer, R8 to mid range. 


e. On the exciter front panel set SWITCH 2 to APC posi- 
tion. 


f. Insert printed circuit card into system observing the test 
meter on the exciter front panel. Meter should not indicate 
reading upon insertion of card. If the meter does indicate read- 
ing, remove the card quickly as some damage may occur to 
the power transistor in the driver/power amplifier. Some prob- 
lem exists in the control rf/modulator printed circuit card just 
inserted. 


g. If meter does not indicate reading set exciter SWITCH 1 
to FWD positions, and adjust R5 on printed circuit card for a 
zero meter reading. (Make sure power amplifier TUNE- 
OPERATE switch is in the OPERATE position while making 
this adjustment). 


h. Set exciter SWITCH 1 to RVS position, and adjust R8 
on printed circuit card for a zero meter reading. 


i. Set exciter SWITCH 1 to FWD position. 
j. Key transmitter on. 


k. Adjust Carrier Level potentiometer R19 on printed cir- 
cuit card for a reading of 40 on exciter TEST meter (FWD). 


1. Adjust potentiometer R39 for a 10-watt reading on 
external wattmeter. Prior to making any adjustments of the 
control make positively sure the rf power measuring meter is 
accurately calibrated for frequency under test. 


m. Readjust R19 for a reading of 40 on exciter test meter 
(FWD). 


n. Readjust R39 for a 10-watt reading on external wattme- 
ter. 


o. Continue steps g through |, until an exciter meter read- 
ing of 40 and an external watt meter reading of 10 watts is 
achieved. 


p. This completes alignment. 


q. Place PUSH TO TALK-CARRIER TEST switch to 
PUSH TO TALK 


5-51. CONTROL THERMAL/DETECTOR MODULATION 
PERCENTAGE/COAXIAL RELAY CONTROL/KEYER 
INHIBIT (Schematic Diagram, Figure 6-29) A7. 
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NOTE 


The two adjustment potentiometers on this 
printed circuit card are associated with the 
percent modulation detection circuit. If it was 
previously known that no difficulty existed in 
this particular circuit with the printed circuit 
card being reinserted, no adjustment will 
probably be necessary. However, if a new card 
or acard with changed component'in the 
percent modulation circuit is to be inserted, it 
will be necessary to realign these controls. 


a. Set up test equipment per figure 5-9, for remote modula- 
tion. For high level strapping use 1 KHz audio tone at 0 dbm, 
(low level 1 KHz audio tone at -27 dbm). Set signal generator 
2 MHz above or below operating frequency at 0 dbm. 


b. Modulate exciter by placing PUSH TO TALK/CARRIER 
TEST SWITCH to PUSH TO TALK and REMOTE/LOCAL 
SWITCH to REMOTE. Verify pin G and H on A3 cord are 
grounded. Exciter should key. 


c. Place exciter front panel SWITCH 1 to SWITCH 2 
& ENABLE and SWITCH 2 to % MOD. 


NOTE 


With SWITCH 1 in SWITCH 2 ENABLE do 
not place SWITCH 2 to % MOD unless exciter 
is modulated. Failure to do this will cause 
meter to peg negative possibly damaging meter. 


d. Using para 5-52, adjust R1 on exciter front panel for 80% 
modulation. Adjust R27 for meter reading of 20. (Refer to 
Figure 5-5 for percentage of modulation versus FRONT 
PANEL METER reading.) 


¢. Change exciter modulation to 90% by readjusting R1 on 
front panel. Adjust R25 on printed circuit card A7 for a meter 
reading of 30. 


{. Continue rocking back and forth between 80% (20) and 
90% (30) using steps D and E until no further adjustments on 


A7 card are necessary, as a considerable amount of interaction . 


exists between the two potentiometers. 
NOTE 


Fianal Adjustment will be made at 90% with 
meter reading at 30. 
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g. This completes the alignment. 


5-52. The modulation percentage can be determined in the 
following manner. Connect equipment per figure 5-9. Key 
exciter and adjust 874 GAL Attenuator for a modulated 
envelope presentation on the oscilloscope. Adjust Mod Level 
Potentiometer R1 on the exciter front panel for a modulated 
envelope on the oscilloscope whose valves, when substituted in 
the formula: 


_EMmx - EMin_ X100 
E Max + E Min 


Equals 80% modulation. Readjust R1 for a modulation 
envelope to 90% per the above formula. 


5-53. BUFFER AMPLIFIER/MULTIPLIER, ELECTRICAL 
INSTRUMENT. (Schematic Diagram, Figure 6-42) A5. 


a. Before turning on ac to power amplifier to be sure that the 
system is unkeyed and the TUNE-OPERATE switch is in the 
OPERATE position. 


b. Remove top cover of power amplifier and disable the HV 
interlock. 


c. Place power amplifier HV ON-OFF switch to ON. 


d. On the power, amplifier, place TEST SWITCH to the FWD 
position. 


e. Adjust R7 on the buffer amplifier/multiplier electrical 
instrument circuit card (A5) for 0 + 1 reading on the meter. 


f. On the power amplifier, place TEST SWITCH to the RVS 
position. 


g. Adjust R9 on the buffer amplifier/multiplier electrical 
instrument circuit card (A5) for 0 + 1 reading on the meter. 


h, On the exciter, place TEST SWITCH 1 to the FWD 
position. : ; 


i. On the power amplifier, place the TUNE-OPERATE switch 
to the TUNE position. Observe that the power amplifier RVS 
meter reading pegs below zero. Adjust the artificial forward 
power/adjustment control, R2, on the buffer amplifier/ 
multiplier electrical instrument circuit card (A5) for an exciter 
FWD meter reading of 30 + 1. 


NOTE 


Do not leave the power amplifier 
TEST SWITCH IN THE RVS position 
for an extended period of time as this 
causes the meter to peg negative. 


j. On the power amplifier, place the TUNE- 
OPERATE switch to the OPERATE Position. 


k. On the power amplifier, place the TEST 
SWITCH to the FWD position. 


|. Key the exciter. 


m. Adjust R26 on the buffer amplifier/multi- 
plier electrical instrument circuit card (A5) for 50 
watts on the external wattmeter. 


n. Adjust R22 on the buffer amplifier/multi- 
plier electrical instrument circuit card (A5) for 40 
on the power amplifier front panel TEST Meter. 


o. Repeat steps m. and n. until 50 watts is 
obtained on the external wattmeter and 40 is indi- 
cated on the power amplifier front panel TEST 
Meter. 


p. Unkey the exciter, place the power ampli- 
fier HV ON-OFF switch to OFF and replace the 
power amplifier top cover. 


q. This completes the A5 alignment. 


5-54. OSCILLATOR SYNTHESIZER. Theonly 
adjustment which may be required in the refer- 
ence oscillator. The adjustment is necessary when 
the frequency is not within +0.0005% of the 
desired frequency. This module is a self-contained 
and sealed unit located below the phase compara- 
tor board. A frequency trimming capacitor is 
accessible through the sealed case by removal of a 
sealed screw cover. This is located directly behind 
the snap-out hole plug which is on the left front of 
the synthesizer. Turn power off with the front 
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panel switch. Remove exciter top cover. Discon- 
nect oscillator synthesizer output connector at P2, 
connect frequency counter to P2 using a sub-mini- 
ature RF connector adapter P/N 50-075-6801. 
Then open the front panel door of the parent 
equipment. Snap out the hole plug on the left 
front of the DIGI CHANNEL. Usea standard 
screw, launcher type (split blade) screwdriver to 
remove the screw cover. With the unit near room 
ambient temperature, reapply power and wait at 
least 10 minutes before adjusting. Key the trans- 
mitter to get an output from the oscillator synthe 
sizer if necessary. Using a small tuning tool or 
small blade screwdriver, adjust the trimming 
capacitor for the actual frequency. 


NOTE 


Be sure to refer to page 3-12, para- 
graph 3-10 for actual frequency vs 
dialed frequency. Notice that a small 
portion of a turn may shift the fre 
quency sufficiently. When adjust- 
ment is complete, remove power and 
reinstall the screw cover and then the 
hole plug. Reconnect the oscillator 
synthesizer for normal operation. 


5-55. After connecting a HP5305B frequency 
counter (or equivalent) (using subminiature RF 
connector adapter P/N 50-075-6801), between the 
output and ground, determine if the output is ade 
quate to trigger the counter. If the counter is not 
triggered properly, the following troubleshooting 
procedures should be followed: 


1. Check the voltage inputs to the oscillator 
synthesizer using a voltmeter. 


2. Connect an oscilloscope to P2 and check for 
approximately 5V P-P sine wave signal 
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LPA HV OFF 
EXC ADJ FOR 10 WATTS 
AN/GRT 21/22 OSCILLOSCOPE 
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ATTENUATOR 
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(LOW LEVEL OPTION,-—27 DBM) 
CW SIGNAL AT 
O dBm, 2 MHz 


FREQ OF TX 
UNDER TEST 


RF MIXER* 
*Refer to note, paragraph 5—51a. 
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Figure5-9. Test S& Up for Percent of Modulation. 
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5-56. SPECIAL MAINTENANCE 
INSTRUCTIONS 


5-57. SYNTHESIZER SWITCHING REGULA- 
TOR. 

Voltage regulator U1 in the synthesizer switching 
‘regulator (A8A5) is no longer manufactured in the 
14-pin dual-inline package (dip). The circuit cards 
installed in synthesizers with serial numbers 
24052 and higher have two places to install U1. 
U1 may be replaced with either the 14-pin dip or 
with the 8-pin TO-5 or TO-99 package that are 
electrically equivalent. Use one or the other, do 
not install both on the same circuit card. On ear- 
lier circuit cards, the 8-pin TO-5 or TO-99 package 
can be used to replace the 14-pin dip if it is 
installed as shown in figure 5-10. 


5-58. The frequency determination formula decal 
located on the oscillator synthesizer module con- 
tains erroneous information, while performing rou- 
tine inspections/maintenance, remove this decal. 
Refer to paragraph 3-10, page 3-12 for the correct 
procedure to determine the proper frequency. 


5-59. INSTALLATION INSTRUCTIONS FOR A 
SOLIDSTATE VANE SWITCH IN THE AM-6154/ 
GRT-21 OR AM-6155/GRT-22 AMPLIFIERS. (Use 
of the SSVS is optional). 


a. Turn off power and remove ac power cords 
to the LPA and exciter assemblies. 


b. Remove the cover assembly to the LPA 
(four screws). 


c. Remove the following subassemblies: 


(1) Ac to ac converter, A2 module 
(8004930G1). 


(2) Power supply, control grid/thermal con- 
trol ac, A3 module (8004236G1). 


(3) Blower assembly, Bl module 
(8004959G1). 


d. Modify the blower assembly, B1: 


(1) Remove the two flange screws on the 
inlet port of fan. 


(2) With the same two screws, mount the 
SSVS (8009571G1) to the inlet port of the fan. 
Reinstall the blower assembly. 


NOTE 


The SSVS is properly mounted when 
the component side of the board faces 
away form the exit port of the blower 
assembly as shown in Figure 11. 


T.O. 31R2-2GRT-102 


(3) Terminate the three wires from the 
SSVS to the fan assembly plug, P1, as follows. 
(See Figure 12) 
Blue to P1-7 
Red to P1-8 
Black to P1-9 


(4) Visually examine the SSVS to ascer- 
tain that thermistor RT2 on SSVS pc board is 
properly orientated as shown in Figure 13. This 
completes the blower assembly portion of the 
modification. 

e. Modify the ac to ac converter, A2: 


(1) Using 9 1/2-inch wire group (female 
and male connector on each wire) connect A2 jack 
J1 to A2 plug Pl as shown below and in Figure 12. 


Wire A2 Jack Jl A2 Plug Pl 

Blue Female to pin 7 Male to pin 5 
Red Female to pin 8 Male to pin 4 
Black Female to pin 9 Male to pin 6 


(2) This completes the modification to the 
ac to ac converter. 


TOP 
VIEW 


F9124697 


Figure 5-10, Installation Drawing for A8A5U1 
(Early Configuration) 
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TO 31R2-2GRT-102 


RT2 (P.T.¢.) 


AIR THERMISTOR 
FLOW COMPONENT SIE 
EXIT OF SSVS PC 
BOARO 


BLOWER 
ASSY. 


Figure 5-11. SSVS Printed-Circuit Board Mounting 
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BLOWER MOTOR ASSEMBLY | 


FAN MOTOR 
CONNECTOR 


SOLID STATE 
VANE SWITCH E20 
8009571G1 EIO 


| 
an oa on 


| A2 MODULE 


J3 
LPA CHASSIS 
WIRING 
J4 
| POWER SUPPLY, CONTROL GRID/THERMAL P| 


CONTROL 


| AZ MODULE 


Figure 5-12. SSVS Inter-Module, Inter-Chassis Wiring 
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WIRE LEAD 


ee | 


si 
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Figure 5-13. Proper Orientation of RT2 


f. Modi wer supply, control grid/thermal 
control, Modity a r 


(1) Select the 14-inch wire group (male 
connector and stripped end), and connect between 
A3 plug P1 and the indicated A8 locations as 
ahowat below: Solder terminal locations on A3. 
(See Figure 12) 


Wire A3 Plug Pl A3 Terminals 
Blue Pin 25 TP8 
Red Pin 24 El 
Black Pin 23 E12 
(2) This completes the modification of the 
power supply, control grid/thermal control. 


g. Modify the LPA chassis: 


(1) Select the 8-inch wire group (female 
connector.on both ends), and connect between LPA 
chassis jacks J3 and J4 as shown below. It may 
be necessary to detach chassis connectors from the 
LPA to insert contacts. (See Figure 12) 


Chassis Chassis 
Wire Jack J3 Jack J4 
Blue Pin 5 Pin 25 
Red Pin 4 Pin 24 
Black Pin6 Pin 23 


(2) This completes the modification of the 
LPA chassis. 


h._ Reinstall the modified modules A2 and A3 
into the LPA chassis. Check for continuity 
between these points: (See Figure 12) 


(1) E3 of SSVS and E1 of A3 module. 

(2) E2 of SSVS and TP3 of A3 module. 

(3) El of SSVS and E12 of A3 module 
i. Replace cover on LPA. 


5-60. Solid state vane switch (SSVS) operation 
check AM-6154/GRT-21, AM-6155/GRT-22 
amplifiers. 
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The LPA high voltage is not required 


and should remain off during test. 


a. Turn off LPA high voltage. Turn on exciter 
and LPA power. 


b. Place the LPA test switch on the “over- 
bate position. Verify that the meter reading 
is 0-8. 


c. Turn LPA power off. Verify that the meter 
immediately rise to mid-scale. If there is a 3-5 
second delay for mid-scale indication, there is a 
malfunction in the blower sensing circuitry 
(LPA-A3Q1). 


d. Wait for 15-30 seconds to allow the SSVS 
to enter OVER-TEMP condition. The point in time 
at which this happens can be seen by an extremely 
slight increase in the meter reading (approxi- 
mately the width of the meter needle). 


e. Turn the LPA power on. Verify that after 
3-5 seconds, the meter returns to 0. 


f. Ifthe meter falls immediately to 0 after 
step “e”, either the SSVS did not have enough time 
to enter OVER-TEMP condition (try a longer wait), 
or the SSVS and/or LPA-A3 Q3 has failed. 


&- If the meter does not rise to mid-scale after 
LPA power has been turned off or falls to 0 imme- 
diately after the power is restored, this test has 
failed. 

NOTE 


The 3-5 second delay after LPA power 
has been restored O’s the key to this 
test. If the 15-30 second wait is not 
used, the SSVS will not have suffi- 
cient time to go into OVER-TEMP 
condition. The delay in returning to 0 
indicates that all thermal contro 
camponents from LPA-A3 K1 to the 

SSVS are working properly. 
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ms 


INDEX NOUN QTY P/N 
1. MOUNTING BRACKET 1 0-2217-134-D503 
2 ROD. FREQUENCY RANGE SHIFTING 1 0-2217-134-D504 
3 8-32 X 0.5 SOCKET HEAD SCREW 1 MS16997-32 
4 1/16 X 0.5 SPRING PIN 1 MS16562-194 
5 5/64 X 0.75 SPRING PIN 1 MS16562-206 
6 INTERMEDIATE TUBE 1 0-2217-134-D502 


Figure 5-14. Intermediate Tube Subassembly (P/N 8004256G1) 


Change 23 5-41 


TO 31R2-2GRT-102 


5-61 


NOTE 


These procedures are for Depot use only. 


INSPECTION, REPAIR AND REPLACEMENT OF 


THE INTERMEDIATE TUBE, P/N 8004256G1, A PART 


OF THE AN/GRT-22/22 TUNED CAVITY ASSEMBLY, 


P/N 8004230G1/G2. Refer to Figure 5-14 for component 
identification. 


a. Inspection. Following disassembly of the Tuned Cavity, 
and removal of the Intermediate Tube perform a visual 
inspection of the Tube. The inspection should include 
the following: 


(1) 


(2) 


Examine the dip weld at the attachment of the Fre- 
quency Range Shift Rod Mounting Bracket (index 
1), referred to as the Bracket for rest of the proce- 
dures. 


Examine the exterior and inter of the Intermediate 


Tube (index 6), referred to as the Tube for the rest of 
procedures for damage. 


NOTE 


If the Bracket weld is cracked or broke, but the Tube 
is serviceable, proceed to step b. If the Tube surface 
is damaged, proceed to step c. If no visible damage is 


found, proceed to step d. 


b. Replacement/Repair of the Frequency Range Shift Rod 
and Mounting Bracket. 


(1) 


5-42 


Detach and discard the Frequency Range Shift Rod, 
referred to as the Rod (index 6) by removing the 
socket head screw (index 3) and pressing out the 


Change 23 


(2) 


(3) 


(4) 


(5) 


attaching Spring Pins (index 4 and 5). 


Carefully remove and discard the Bracket from the 
Tube. 


Using a hand file or grinder, remove any remaining 
weld material and smooth the tube exterior surface 
to the original contour. 


Install the replacement Bracket by inserting the Tube 
though the Bracket and securing with the socket 
head screw. Tighten to 10 inch/pounds of torque. 
Apply MIL-S-22473E, locking compound. 


Install the Rod (index 2) by inserting the Rod into 
the Bracket and secure using the spring pins (index 4 
and 5). 


c. Replacement of the Intermediate Tube 


(1) 


(2) 


(3) 


(4) 


(5) 


Detach and discard the Frequency Range Shift Rod, 
referred to as the Rod, by removing the socket head 
screw and pressing out the attaching Spring Pins. 


Remove and discard the Tube. 


Install the replacement Tube through the Bracket and 
secure with the socket head screw (index 3). 


Tighten to 10 inch/pounds of torques and apply 
MIL-S-22473E locking compound. 


Install the Rod by inserting the Rod into the Bracket 
and secure using the spring pins (index 4 and 5). 


d. Reinstall the Intermediate Tube Assembly. 
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CHAPTER 6 


CIRCUIT DIAGRAMS 


61. INTRODUCTION. This chapter contains block 
diagrams, schematic diagrams, logic diagrams, wiring 

diagrams and a wire list necessary to support the theory 
- - gnd maintenance of Transmitting Set, Radio AN/GRT-21 
and Transmitting Set Redio AN/GRT-22. The schematic 


diagrams contain MP (measurement point), TP (test 
point), and E (terminal) locations which are referenced in 
the performance and diagnostic tests of the depot special 
maintenance and testing technical order utilizing Test 

Set Radio AN/GRM-102. 
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BUFFER 
AMPLIFIER 


OSCILLATOR KEYED REG VOUT ss 


OUTPUT 


a 


EXTERNAL OSC INPUT 
. ad 


| 
a 
1 


NOTES: 


UNLESS OTHERWISE SPECIFIED: 

1. RESISTANCE VALUES ARE IN 
OHMs, £ 6%, 1/4 W. 

2. CAPACITANCE VALUES ARE iN 
PICOFARADS, t 10%, 1000 V. 

3. (INDUCTANCE VALUES ARE IN 
MICROHENRIES. 


4. ALL VOLTAGE MEASUREMENTS 
TAKEN WITH A HIGH INPUT IMPEDANCE Mae 
METER (HP 427) OR EQUIVALENT. 

6. REFERENCE DESIGNATIONS ARE A RALIFEA o4 
ABBREVIATED PREFIX THE DESIGNATION SuI793-( 
WITH UNIT NUMBER OR ASSEMBLY 
OESIGNATION OR BOTH. 


UNKEYED 
5.0 VDC 6.0 voc 
0 voc” 7.0 voc 
0.9 VDC 1.0 voc 


a23 
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EIS METER PIS CONFIGURATION CHANGES 
ECP 72 CHANGES 
Ri0 FROM 5.6 TO 9.1 CHMS 
R17 FROM 30K TO 24K 
CT FROM 420% TO 210% 
C20 FROM 410%, LOOOV TC 220%, 500V 
GRD No; ECP 239 CHANGES 
Rid FROM 9.2 TO 15 OHMS 
R11 FROM 910 TO 360 OHMS 
R14 FROM 620 TO 1.2K 
R15 FROM 1K TO 100 OHMS 
RL? FROM 24K TO 39K 
R9 DELETED FROM C5 & E5 TO ClO & R10 
ECP 370 CHANGES 
Rit FROM 300 TO 82 OHMS 
EARLY CONFIGURATION 
@Q4 VENDOR PART NO. CHANGE ONLY 
pPi-2 QS JAN2N22224 - WHEN FAILURE OCCURS 
REPLACE WITH JAN2N912 


Figure 6-3. Crystal Controlled Oscillator A8, Schematic Diagram 
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QNTINUATION OF € m HPL. CONFIGURATION CHANGES 
FOR CONTIRUATION OF cisculT SEE WHF DRIVER/POWER anuirten| con me PaANGES 
* 8 : Z4 ADDED, 8006159-1, 2, 3, 4.OR 5, ALSO FLAG 
C57 ADDED, 22 PF, 5%, 300V 
C58 ADDED, ALSO FLAG 
ADDED TO SCHEMATIC 
ECP 102 CHANGES 
SCHEMATIC CHANGE ONLY ON THE FOLLOWING: 
C23 FROM 100 V TO 50V 
C33 FROM 50V TO 500V 
C37 FROM 50V TO 500V 
C40 FROM 50V TO 500V 


ECP_385 CHANGES 
R23 ADDED, 220 OHM 


TO FL3 


4 
t 
TO FL2 
TO FLA 
‘ 
bd 
- 


L28 129 130 
Ld 


QE 
FROK 
TUNABLE 
FILTER 
NOTES: 
UNLESS OTHERWISE SPECIFIED: 
1. ALL RESISTANCE VALUES ARE IN OHMS 
£5%, 1/4 W. 
2. ALL CAPACITANCE VALUES ARE IN P1COFARADS 
C36 #10%, 1000 v. 
5 3. ALL INDUCTANCE VALUES ARE iN MICROHENRIES. 
ay (E> SEE DRAWING NO. 515337-1. 
[E> SEE ORAWING NO. 515332-1. 
[> SEE DRAWING NO. 515338-1. 
eG [Fo TAILOR POINT, If USED VALUE TO BE BETWEEN 
2.2 PF AND 6.8 PF AND BE DETERMINED AT TEST. 
(E> TAILOR POINT, IF USED VALUE TO BE BETWEEN 
2.2 PF AND 4.7 PF AND BE DETERMINED AT TEST. 
(E> TAILOR POINT, IF USED VALUE TO BE BETWEEN 
a 4.7 PE AMD 15 PF AND BE DETERMINED AT TEST. 
= Et 2 [Tor> TAILOR POINT, IF USED, VALUE TO BE DETERMINED 
Ta rae OUTPUT AT TEST. SEE OWG 6006159. 


REFERENCE DESIGNATIONS ARE ABBREVIATED. 
PREFIX THE DESIGNATION WITH UNIT NUMBER 
OR ASSEMBLY DESIGNATION OR BOTH. 


Figure 6-14. Driver (UHF) AI0A1, Schematic Diagram 
(Early Configuration) 
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NOTES: 


UNLESS OTHERWISE SPECIFIED. 
1. RESISTANCE VALUES ARE "Ny 
OHMS, + 5%, 1746 W. 
2. CAPACITANCE VALUES ARE IN 
PICOFARADS, + 10%, 1006 ¥. 
3. INDUCTANCE VALUES ARE iN 
MICROHENRIES. 
SEE OWG. NO. §15337-1. 
SEE OWG. NO. 515332-1. 


SEE OWG. NO. 516338-1, 
TAILOR POINT, IF USED 
VALUE TO 8E BETWEEN 2.2 PF 


AND 4.7 PF AND BE DETERMINED 
AT FEST. 


TE> TAILOR POINT, IF USED. VALUE TO BE 180 OHMS 
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CONFIGURATION CHANGES 

ECP 167 CHANGES 

DELETED C27, C39, C47, C49, C52, 

C53, C54, C55, C56, C57, C58, 122, 

L23, L27, R16, R20, R21 AND Z4 

R17 PROM 39 OHM, 1W TO 10 OHM, 1/2W 
R22 FROM 5.6 OHM, 1/4W TO 1 OHM, 1/2W 
C29 FROM 91PF TO 82PF 

C30 FROM 1000PF, 10% TO 0. 4d, 20% 
C33 FROM 12PF TO 18PF 

C38 FROM SIP¥ TO 82PF 

C40 FROM 10PF TO 15PF 

R23, R24, L31, L32, L33 AND 25 ADDED 
ECP 260 CHANGES 

R17 FROM 1/2W TO 1W 

ECP 363 CHANGES 

C59 ADDED 

ECP 442 CHANGES 

C59 ‘DELETED 


ECP 513 CHANGES 
R25 AND [B>>ADDED 


O £3 


FROG 
TUNA GLE 
FILTER 


L/? 


£20 


CFS 


&2 
OUTPUT 


Figure 6-15. Driver (UHF) A10A1, Schematic Dingram 


(Latest Configuration) 
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4NPOT CO 


REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE DESIG— 
NATION WITH UNIT NUMBER OR 
ASSEMBLY DESIGNATION OR BOTH 


Figure 6-20. Hybrid A10A6, Schematic Diagram - 
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CONFIGURATION CHANGES: 
ECP. 282 CHANGES 
R44 FROM 18K, 5% TO 17.4K, 1% 
ECP 284 CHANGES , 
C18 FROM 0.1pF, 100V TO lpF, 50V 


(E ECP 575 CHANGE | 
R45 FROM 1K TO 2K. 7] 
Lev Waveforms: at 1 Khz Remote Modutation 
COMPRESSION CONTROL AS : 


input at O dbm 
FPZ ; — a ama, : 
ed 


od 


AP IRIER 
Lf a 
LOCAL/REMOTE AUDIO SWITCH ae gee } COUPRESSOR METERING 


s 244 . a: P SER ee 
i IT,4K 22 (HP 
0 AaQa 
RSS 


a 
REMOTE AF EAL 


, Ras 
whoT d g a | ° a 
CRIS 
CRIS 
ioV 7 
com 
METERING 
RETURN 
NOTES: . . | 
UNLESS OTHERWISE SPECIFIED: . Pe JUMPER OPTIONAL PART. _ UNKEYED KEYED 
1. RESISTANCE VALUES ARE IN 6. ALL. VOLTAGE MEASUREMENTS aoe 10 voc 10 voc 
oums, + 5%, 1/4 W. TAKEN WITH A HIGH INPUT IMPEDANCE 
2. CAPACITANCE VALUES ARE IN METER (HP 427) OR EQUIVALENT. TP2 10 VDC 10 voc 
PICOFARADS, + 10%, 50V. 7. REFERENCE DESIGNATIONS ARE TP3 40 VDC 10 Voc 
3. INDUCTANCE VALUES ARE IN ABBREVIATED PREFIX THE DESIGNA— 
MICROHENRIES. TION WITH UNIT NUMBER OR ASSEMBLY 
4. DIODES ARE JAN1N914. DESIGNATION OR BOTH. 


VALUE OF C18 1S .1 yf ON 
SOME UNITS IN THE FIELD 


Figure 6-22. Amplifier Compressor Audio Ai, Schematic Diagram 
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AUDIO 
AUDIO AMPLIFIER 
As-0.1V AMPLIFIER aa 
RB R13 
COMPRESSION CONTROL 56K P1 
TP2 1000 
a1 
511797-5 G 
LOCAL/REMOTE 
AUDIO SWITCH Pt i 
ik.) 
oc 
AMPLIFIER 
RAS 
1K 
cR4 CR151NS 
*20v 4 . 1N914 
. CR161NS 
GND 14 | 10V_5 7 
INPUT | oF 
EQUIPMENT MODIFICATION | MEASURING POINT VOLTAGES : 
ECP 282 CHANGES 
| MP1 (SCOPE) 1.8V PP 
AUDIO LEVEL 5 _ R44 FROM 16 K, 8% TO 17.4 K, 1% [tees ie gue 
MONITOR ECP 284 CHANGES MP3 10.0 + O.5VPC 
CI8FROMO.1UF,100VTOTUF,50V = mp4 20.0 + O.AVDC ee 
REMOTE AF 8 MPS 10.5 + 0.5VDC : 
VRI CHAP 235 CHANGES . _  MP6{SCOPE) = 10 MV MAX AT GKHZ UNLESS OTHERWISE SPECIFIED: 5, JUMPER OPTIONAL PART. 
iN751A ADD STRAP, PIN 4 & 5 OF TI | MP7 10.5 + O.SVDC 1. RESISTANCE VALUES ARE IN 6. ALL VOLTAGE MEASUREMENTS 
me Se DELETE A142, 27K AND R43 MP8 (SCOPE) ~250 MVAT GKHZ OHMS, +5%, 1/4W. TAKEN WITH A HIGH INPUT IMPEDANCE 
REMOTE 27K, BOTH CONNECTED IN SERIES, ONE END MP9 (SCOPE) SMV P-P AT 6KHZ 2. CAPACITANCE VALUES ARE IN METER {HP 427) OR EQUIVALENT. 
KEYING 11 TIED TO PIN 6 OF P1 AND THE OTHER END‘ MP10 (SCOPE) 2.0V a ote PICOFARADS +10%, SOV. WAVE FORMS AT 1KH3, REMOTE 
TIED TO JUNCTION OF CR11 & CR12. mpt1 10s bytes 3. VALUE OF C18 IS 0.12 F ON SOME MODULATION INPUT AT ODBM 
12 DELETE CONNECTIONS PIN 4 OF T1 TO PING MP12 11.04 1. UNITS IN THE FIELD. o 
VR2 OF PIANDPINSOFTITOPINI10FP1.  MP!3 11.0% TOvDe 4. DIODES ARE JANINS14, 
IN751A "| MP14 8.5 + 0.5VDC 


TEST POINT VOLTAGES 
“NO EEM CHAPTER NUMBER ASSIGNED. 
UNKEYED KEYED CHANGES ONLY REQUIRED WHEN UNIT 
IS BEING REPAIRED AT THE FAA DEPOT. 


cri ie a8 TP1 «10. VOC 10 VDC 
KEYING CONTROL 9 rPe2 10. VOC VDE 
1N4249 TP3 10 VDC 10 VDC 


Figure 6-22A. Audio Amplifier Compressor Al Schematic 
Diagram 
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NAVELEX 0967-LP-429-5010 


2 ; 
ae Flying | CONFIGURATICN CHANGES 
ce ECP 178 CHANGES 


R15 FROM 4. 7K TO 5.6K 
ECP 303 CHANGES | 
R3 FROM 330 OHM, 15%, 1/4W TO 322 OHM, 1%, 1/8W 


MET vere | AG LEW 


j 
i 
{ 
j 
ie F CTE awe R15 FROM 5.6K, 5%, 1/4W TO 5.62K, 1%, 1/8W 
R16 FROM 4.7K, 5% TO 4.32K, 1% 
sao (5) R17 FROM 4.7K, 5% TO 4.32K, 1% ~ 
Ht R38 FROM 1.5K, 5%, 1/4W TO 1.5K, 1%, 1/8W 
i 706 { R39 FROM 47K, 5%, 1/4W TO 47.5K, 1%, 1/8W 
LOW PASS FILTER | 00% | 7 ADO ave R40 FROM 68K, 5%, 1/4W TO 69.8K, 1%, 1/8W 
Gy ECP 354A CHANGES 
yoo die ve tie (rave 2208 7p3 R38 FROM 1.5K, 1%, 1/8W TO TAILOR POINT, SEE FLAG NOTE S—> 
a fal a _ Soo: 
1+ ‘ = ECP 373 CHANGES 
Sar ¢ ea cag PERS =: ies \ R17 FROM FIXED TO TAILOR POINT, SEE FLAG NOTE [6 > 
B.e2k  aazk «| 42K +. 
Ve VOW ie EW | Ie UBW B xa Dey 90 
GY & | 
NOTES: 
UNLESS OTHERWISE SPECIFIED: 4, REFERENCE DESIGNATIONS ARE UNKEYED KEYED 
4, RESISTANCE VALUES ARE IN ABBREVIATED PREFIX THE DESIG— +P4 16 Voc 16 VDC 
OHMS, + 5%, 1/4 W. NATION WITH UNIT NUMBER OR ; 
2. CAPACITANCE VALUES ARE IN ASSEMBLY DESIGNATION OR SOTH TP2 10 VDC 10 VDC 
MICROFARADS, I 10%, 20 V. [E> 238 VALUE SELECTED MAY SE TP3 o2 vDC 0.2 VOC 
3. ALL VOLTAGE MEASUREMENTS 1.3K, 1.6K, #.8% OR 2.0K ; ; 
TAKEN WITH A HIGH INPUT IMPED- 
ANCE METER (HP 427} OR EQUIVALENT Sean OR eoae ree Waveforms: at 1 Khz Remote Modulation 


input at O dbm 


Figure 6-24. Filter Amplifier/Detector A4, Schematic Diagram 
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Change 14 6-33/6-34 Blank 


a +20v 
6 TO % MOD 
13 qcfWO PWR TO METER 
R37 
@) 
PWR or 8 Qi 
SENSOR | °S 3 27K sordid 
{ 
R2 
POWER 
NETER RS o_oY 
GROUND Ge 
L.PA FWO PWR TUNE CONTROL KS 
i, 4 
ae RVSPwA SENSOR 3. rs : 
4} yy BUFFER 
an EMITTER 
LEVEL cre Ga FOLLOWER 
SHIFTING a ey 
AMPLIFIER Re 2 ZERO R3t 
(ac & OC} 250 METER $08 au ; 
= rue at 
ne BVS PWR TO METER vew 
FWO PWR 
RVS PwR 
1 KEYED +20V 27x | IRQIG 
LEVEL 
COMPARATOR 
R28 
ogeiPA FWwO-RVS PWR INDICATION 


MOOULATION INPUT 


2 APC/ MOO OUT 


t RE CARRIER LEVEL 


NOTES: 


UNLESS OTHERWISE SPECIFIED: 
¥. RESISTANCE VALUES ARE IN 
Onrims, t 6%, 1/4 W. 

2. CAPACITANCE VALUES ARE 
IN MICROFARADS, t 20%, 500 V. 


4 ALL VOLTAGE MEASUREMENTS 
TAKEN WITH A HIGH INPUT IMPEDANCE 
. METER (HP 427) OR EQUIVALENT. 


T.0, 31R2-2GRT-162 
NAVELEX 0967-LP-429-S010 


Waveforms: at 1 Khz Remote Moduistion 
input at O dbm 


CONFIGURATION CHANGES 
ECP 44 AND 56 CHANGES 


RI FROM 3.9K To 2. 7K 

RZ FROM 390 OHMS TO 330 OHMS 

RT? PROM 620 OHMS TO) 470 OHMS 

Ril FROM &. 23K, 1/4W To 3.01K, 1/8w 

R31 FROM 210 OHMS, 1/4W Tc 90.9 OHMS, 1/6W 

R35 DELETED, WAS 1K, CONNECTED AT CR6 AND AR1-2 
C9 DELETED, WAS 64 PF, CONNECTED AT C4 AND ARi-2 


GS ECP 65 CHANGES. 


DIFFERENTIAL 
FEEDBACK 
COMPARATOR 


C6 FROM 680 PF TO 516 PF 
ECP 90 CHANGES 
R6 FROM 5.1K TO 3.3K 
ECP 106 CHANGES 
aPC SCHEMATIC CHANGES ONLY, DID NOT AFFECT EQUIPMENT 
AMPLIFIER 3, R11, R21 AND R36 ADDED 1/6 
RS FROM 100 OHMS TG 250 OHMS 
C4 AND C11 ADDED \06V 
= C8 ADDED 1060V 
R2? 1N914"S WERE INSI4A'S 
470 ECP 124 CHANGES 
R39 PROM 2K TO 5K 
TR2 ECP 469 CHANGES 


R33 FROM 10K to 3.3K 
Te C8 FROM 1000PF, 1000V TO 3300PF, 500V 


VR 
INTSIA 


¥R3 
IN7TStA 
VR2 
INT464 


| CARRIER 


LEVEL y 
eee 


UNKEYED KEYEO 
TP1 0.5 VOC 06 voc 
TP2 0 voc 10 VOC 

TP3 18 VDC 2.5 VOC 
TP4 é @.6 voc 8.8 voc 
96 8.5 voc 8.0 voc 
TPG 8.8 VOC @5 voc 
1P? 8.8 VOC 8.0 Voc 


5. REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE DESIG— 
NATION WITH UNIT NUMBER OR 

ASSEMBLY DESIGNATION OR BOTH. 


Control RF/Modulator A6, Schematic Diagram 


Figure 6-26. n 
(Early Configuration) 


Change 3 6-35/(6-36 blank) ~ 
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1S 
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wae §100 
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14 
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He 
Lever ivew 
SHIFTING cw INS 
AMPLIFIER as R 
(ac & DC) 250 Gere 
ire RVS PWR YO METER 
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LPA FWD-RVS PWR INDICATION 


MOOQULATION INPUT 


LEVEL 
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FOLLOWER 
Tes 
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R26 
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Waveforms: at 1 Khz Remote Modulation 
input at O dbm 


CONFIGURATION CHANGES 

ECP 221 CHANGES 

R2 FROM 330 OHMS, 5%, 1/4W TO 511 OBMS, 1%, 1/8W 
R3 FROM 4.7K, 5%, 1/4W TO 4.32K, 1%, /SW 

R4 FROM 15K, 5%, U/41W TO 18.7K, 1%, 1/86 

R5 FROM 250 OHMS TO 106 OHMS 

R? FROM 470 OHMS, 5%, £/4W TO 750 OHMS, 1%, 1/8W 
RO FROM 6.8K, 5%, 1/4W TO 6.81K, 1%, 1/8W 

Ri0 FROM 27K, 5%, 1/4W TO 26.7K, 1%, 1/8W 
RIEROM 3.01K TO 14.3K 

RSl FROM 90.9 ORMS TO 750 OHMS 

R38 FROM 180 OHMS TO 150 OEMS 

CS DELETED, WAS 100PF, 1000V, 10%, CONNECTED AT VR1I AND AR1-5 
ECP 347 CHANGES 

Cis ADDED, 1.5 MICROFARADS, 10%, 50V 


ECP 469 CHANGES 
R33 FROM 10K TO 3.3K 

oe) €8 FROM 1000PF, 1000V TO 3300PF, 500V 
R27 


DIFFERENTIAL 
FEEDBACK 
COMPARATOR 


APC 
AMPLIFIER 


dial) 


INTSIA 


YRS 
INTSIA 


VR2 
IN7464 


UNKEYED KEVED 
TP1 0.6 VDC 0.6 VDC 
TP2 ovoc 10 VOC 
TP3 418 VDC 2.6 VOC 
TPS é 8.6 voc 8.6 VOC 
TPS 8.5 VDC 8.0 VDC 
TPE 88 voc 8.6 VOC 
TP7 8.8 VOC 8.0 VOC 


2 APC/ MOD OUT 


Rf CARRIER LEVEL 


UNLESS OTHERWISE SPECIFIED: 
1. RESISTANCE VALUES ARE IN 
OHms, f 6%, 1/4 W. 

2. CAPACITANCE VALUES ARE 
iN MICROFARADS, + 20%, 600 V. 


4. ALL VOLTAGE MEASUREMENTS 
TAKEN WITH A HIGH INPUT IMPEDANCE 
METER (HP 427) OR EQUIVALENT. 


5. REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE DESIG— 
NATION WITH UNIT NUMBER OR 

ASSEMBLY DESIGNATION OR BOTH. 


Figure 6-27. Control, RF/Modulator A6, Schematic Diagram 
(Latest Configuration) 
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CONFIGURATION CHANGES 
ECP 223 CHANGES 


C2 ADDED, 22uF, 10%, 15V 
C3 ADDED, 22nF, 10%, 15V 
R23 ADDED, 
R24 ADDED, 
R25 ADDED, 
Q10 ADDED, 


13K 
2N2907A 


EXCITER KETED UNE 
20 
sioK% 
3 


KEYED VOLTAGE METERING 


CEVING LINE 


WIVPE TING 
AMPLIFIER, 
(Oar Pe Coad 
UR /2N220T 
> : LA KETED LUNG 
=} 
Re 
S.\ 
Yon ca 
a4 12 
OnsTat O 
EXTERNAL T/R RELAY S| 
CR 
INS24°9 EXTERWAL \ 
Te 
Fog. METERING 
R® aan. 
21K. 
TRS 
Oo 
Rc VOLTS TO 
DYRAMIC MIKE - 
RIS vYocARmER 
4.3% Test SW 
a 
NOTES: Rita FROM LOCAL 6 
3,94, REMOTE SW 

UNLESS OTHERWISE SPECIFIED: 

4. RESISTANCE VALUES ARE IN OHMS, UNKE YEO KEYED 
+ 5%, 1/4 W. TP4 oVveoc ovoc 

2, ALL CAPACITANCE VALUES ARE IN 
MICROFARADS, + 10%, 50 V. TP2 ovoc 3a VDC 

3. ALL VOLTAGE MEASUREMENTS 1P3 ovoc 20 voc 
TAKEN WITH A HIGH INPUT 
IMPEDANCE METER (HP 427 OR TP4 20 vpc 18.5 VDC 
EQUIVALENT). 

4. REFERENCE DESIGNATIONS ARE ita 20voc aes 
ASBREVIATED. PREFIX THE TPG 20 Voc DYNAMIC MIKE 
DESIGNATION WITH THE UNIT 6.0 VOC 
NUMBER OR ASSEMBLY DESIGNATION 
OR SOTH. TP? ovDoc DYNAMIC MIKE 

1.6 VDC 


Figure 6-30. Keyer, Control Transfer A2, Schematic Diagram 
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Figure 6-31. Audio Control Circuits, Schematic Diagram 
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Manes coe ses soe 
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CURRENT ae 
CONTROL Ameiieige 


NOTES: 


UNLESS OTHERWISE SPECIFIED: 
1, ®ESISTANCE VALUES ARE 
iN OHMS, = 6%, 1/4 WATT, 
FIXED COMPOSITION. 

2, CAPACITANCE VALUES ARE 
IN MICROFARADS, 
VOLTS. ; 
3. DIODES ARE 1NO14. 

4 ALL VOLTAGE MEASURE— 
MENTS TAKEN WITH A HIGH 
INPUT IMPEDANCE METER 

{HF 427) OR EQUIVALENT. 

B. REFERENCE DESIGNATIONS 
ARE ABBREVIATED PREFIX 
THE DESIGNATION WITH UNIT 
NUMBER OR ASSEMBLY DES!G— 
NATION OR BOTH, 


UNK EYED 
20.0 VDC 


4 
SIV 


TO 31R2-2GRT-162 


CR SE! ay RTM, (MER RT 
BATTERY CHARGING OUTPUT | 
‘ Psi az 


[ 
! 


10%, 80 


| 


KEYED 
20.0 VDC 


CONFIGURATION CHANGES 


| 
| EARLY CONFIGURATION 
R8 FROM 1K, 1/4W TO 12 OHMS, 1/2w 
l 


R12 FROM 12 OHMS TO 2.7 OHMS 

R19 FROM 1K TO 330 OHMS 

R20 FROM 1.8K TO 1K 

ECP 108 CHANGES 

R23 FROM 1.5K TO 910 OHMS 

ECP 122 CHANGES 

R10 FROM 680 OHMS TO 910 OHMS 

Ril FROM 1K TO 1.2K 

C2 DELETED, 15 uF, 10%, 20V AT BASE OF Q4 AND GROUND 
C9 ADDED 15uF, 10%, 20V j 
ECP 261 CHANGES 

R31 ADDED, 27K, 5%, 1/4W 

ECP 320 CHANGES 

Q3 FROM 2N1182 TO 2N2904A 


ECP 446 CHANGES 
03 FROM 2N2904A TO 515392~1 


ECP 526 CHANGES 
JO 516416-1 


Figure 6-33. Power Supply PS1A3, Regulator PS1A1 and PS1A2, Schematic Diagram 
Change 10 6-45/(6-46 blank 
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Figure 6-34. Power Amplifier, Schematic Diagram . 
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% S00V 5O00V SOOV a 
ioe 
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INTERLOCK ,0O0V 
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CONTROL GRID 
FILAMENT VOLTAGE: 
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RF INPUT —: ¥ 


CONFIGURATION CHANGES 

ECP 54 CHANGES a 

Ci2 FROM 1000 PF, ‘19, s00v TO L000PF, 420%, 1000V 
me ECP 185 CHANGE 

C10 FROM 470 PF, 100V, 10% TO 830PF, 15%, 500V 

ECP 236 CHANGE 

Ei ADDED 


ECP 441 CHANGE 
£1 FROM 501204-2 TO 501204-3 


ECP 608 CHANGE 
V1 FROM 504809-1 TO 8930 
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NAVELEX 0967-LP-429-5010 
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ie y 
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NOTES: 


UNLESS OTHERWISE SPECIFIED: 
THIS CAPACITANCE IS BUILT 
INTO TUBE SOCKET. 
FERRITE BEAD 512134-1. 
FACTORY MANUFACTURED. 
4. RESISTANCE VALUES ARE IN 
OHMS 15%, 1/4 WATT. 
5. CAPACITANCE VALUES ARE IN 
PICOFARADS, + 10%, 1000 V. 
6. INDUCTANCE VALUES ARE 
1.0 MICROHENRIES + 10%. 


7. REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE DESIG— 


NATION WITH UNIT NUMBER OR 
ASSEMBLY DESIGNATION OR BOTH 


Figure 6-35. Tuned Cavity (VHF) A7, Schematic Diagram 
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NOTES: 
UNLESS OTHERWISE SPECIFIED: 
CAPACITANCE !S BUILT INTO TUBE SOCKET. 
FERRITE BEAD 5121341. 
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FACTORY MANUFACTURED. 


ALL CAPACITANCE VALUES ARE IN PICOFARADS, 210%, 1000V. 
ALL INDUCTANCE VALUES ARE IN MICROHENRIES. 
REFERENCE DESIGNATIONS ARE ABGREVIATED. PREFIX THE DESIGNATION WITH UNIT NUMBER 


OR ASSEMBLY DESIGNATION Of BOTH. 
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EARLY CONFIGURATION 
C3, C5, C6 FROM £10% TO 40.1 pF 


CONFIGURATION CHANGES 
ECP 28 CHANGE 


C3, C5, C6 FROM 20.2 pF TO 40.25 pF 


C12 FROM 1000 pF, (+100% - 0%), SD0V TO GMV, 1000 V 
ECP 185 CHANGE 

C10 FROM 470 pF, 210%, 100V TO 330 pF, t5%, 500 V 
ECP 236 CHANGE 

Et ADDED 

ECP 281 CHANGE 

C3 FROM todoVv TO S00V 

ECP 346 CHANGES 

C1 FROM 1.2 - 20, 37SV TO2.2- 13.9 pF 

C3 FROM 3:3 pF, $0.1 pF, 1000 Vdc TO 3.6 pF, £0.25 pF, 1500 VRMS AT 60 Hz 
ECP 447 CHANGE 

E1 FROM 509204-2 TO Ssns204-3 

ECP $14 CHANGE 

FL3 ADDED 


ECP 608 CHANGE 
V1 FROM 504809-1 TO 8930 


Figure 6-36. Tuned Cavity (UHF) A7, Schematic Diagram 
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REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE DESIG— 
NATION WITH UNIT NUMBER OR 
ASSEMBLY DESIGNATION OR BOTH 


Figure 6-38. AC Control Circuits, Schematic Diagram 
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NOTES: 
UNLESS OTHERWISE SPECIFIED: 
&ic 


i ALL RESISTANCE VALUES ARE IN OHMS, <5%, Sw. 
S 


2 ALL VOLTAGE MEASUREMENTS TAKEN WITH A HIGH INPUT IMPEDANCE METER (HP 427 OR 
477 EQUIVALENT} 
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REFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATION WITH UNIT NUMBER 
OR ASSEMBLY DESIGNATION OR BOTH. 
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CONFIGURATION CHANGES 

ECE 46 CHANGES = 

RtS PROM TSK, S1W TO t00K, S1W 
2 DELETED 

€21 AND CIRCUIT TO E29 DELETED 
ECP 37 

1 DELETED 

£23 DELETED 


ECP 305 CHANGE 
R22 FROM 220 OHMS TO 2.7K 


$1 ADDED 

ECP 376 CHANGE 

VAR1. ¥A2, VA3 FROM 1N30098 TO 5118621 
ECP $06 CHANGE . 


C6, R27 ADDED 
R22 FROM 2.7K TO S10 QHMS 
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Figure 640, Power Supply, Ptate/Screen Grid A4, Schematic Diagram 
? Configuration) 
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Figure 6-41. Converter, AC to AC A2, Schematic Diagram re 


NOTES: 


UNLESS OTHERWISE SPECIFIED: 
1. RESISTANCE VALUES ARE IN 

oHMsS, £ 5%, 1/4 W. 

2. DIODES ARE 1N914. 

3. ALL VOLTAGE MEASUREMENTS 

TAKEN WITH A HIGH INPUT IMPEDANCE 
METER (HP 427) OR EQUIVALENT. 

4. REFERENCE DESIGNATIONS ARE 
ABBREVIATED PREFIX THE. DESIG— 
NATION WITH UNIT NUMBER OR 
ASSEMBLY DESIGNATION OR BOTH 

5, ALL CAPACITANCE VALUES ARE +10% 
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EARLY CONFIGURATION 

R3 FROM 5.1K TO 3. 3K 

R22 FROM 5.6K TO 10K, 1/2W 410% 
R26 ADDED, 5K, 1/2W 410% 
CONFIGURATION CHANGES 

ECP 40 CHANGE 

R3 FROM 3.3K TO 2. 7K 


- ECP 88 AND ECP 89 CHANGES 


R23 FROM IK TO 10K 

R26 FROM 2K TO 5K 

R27 ADDED, 39K, 1/4W, 45%. 
C3 ADDED 0.1 UF, 100V, +10% 


ECP 224 CHANGE 


R7 FROM 250 OHMS TO 100 OHMS 

R16 FROM 3.01K, 1/4W TO 22.1K, 1/8W 
R25 FROM 90.9 OHMS TO 750 OHMS 

CR6 ADDED 

C4 ADDED, 470 PF, 500V, +10% 


Buffer Amplifier/Multiplier, Electrical Instrument AS, Schematic Diagram 
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"NOTES: 


WARNING 


Wkh the switch off and the fuse cap ramoves, 115 
VAG (hot side) is present on tha exposad end of 
fuse howler (F 1). Whan removing or replacing any 
fuse, the AN/GRT-24/22 should be disconnected 
from the 115 VAC source. Faiure to comply with 
this WARNING could result in serious injury or 
death. 


UNLESS OTHERWISE SPECIFIED: 
1. ALL RESISTANCE VALUES ARE IN 
OHMS, 35%, 174 W. 


2. CAPACITORS C1 THRU C6, C25, C25, AND C27 
VALUES IN PICOFARADS, 220%, S00 V. 


3. CAPACITORS C8 THRU C17 AND C18 THRU C22 
ARE 1000 PICOFARADS {+150, -0%), 500 V. 


DELETED. 


FOR UHF SEE FIGURE 6-7 OR 6-8 
FOR VHF SEE FIGURE 6-6 


FOR UHF SEE FIGURE 6-13 
FOR VHF SEE FIGURE 6-9 
FOR VHFAUHF SEE FIGURE 6-53 


FOR CRYSTAL CONTROLLED OSCILLATOR 
(800429062) SEE FIGURE 6-3 

FOR CRYSTAL CONTROLLED OSCILLATOR 
(8004290G3) SEE FIGURE 6-4 

FOR SYNTHESIZER SEE FIGURE 6-45 

FOR OSCILLATOR-MULTIPLIER SEE 
FIGURE 6-5 


FOR AMPLIFIER-COMRESSOR, AUDIO 
SEE FIGURE 6-22. 
FOR LINE AMPLIFIER SEE FIGURE 6-23 


ADDED WIRING FOR INBOARD MONITORING 
AND LOW LEVEL NONPOLARIZED KEYING. 
KEYER, KY-668/GRT IS STULL 

FUNCTIONAL AS OPTIONAL ASSEMBLY 
WITH ADDED WIRING. 


VY WZ FOw 


FOR KEVER, KY-G68/GRT SEE FIGURE 
32 

FOR INBOARD MONITOR/KEYER SEE 
FIGURE 6-51 . 

FOR AFCS KEYER CARD SEE FIGURE 
6-52 
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CONFIGURATION CHANGES 
ECP 369 CHANGE 


ECP 512 CHANGE 
FLAG NOTES 7 AND & ADDED 


ECP 578 CHANGES 

NOTE S AND ASSOCIATED WIRING CHANGES 
£CP 586 CHANGES 
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Figure 6-43. Exciter, Schematic Diagram. 
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Figure 6-44. Connector/Filter, Cavity Input, Schematic Diagram 
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Figure 6-46. Divider/Control ASA1, Schematic Diagram 
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Figure 647. RF Generator ABA2, Schematic Diagram 
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Figure 648. Phase Comparator A8A3, Schematic Diagram 
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ALL RESISTORS ARE IN OHMS + 1%, aw UNLESS OTHERWISE SPECIFIED. 

GAIN ADJUSTMENT TAILOR POINT FOR R10 + R70 (140K TO 18.2K} HOMINAL 14K, 
GAIN ADJUSTMENT TAILOR POINT FOR R24 + R73 (3K TO 7.15K} NOMINAL, §.44K, 
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GAIN ADJUSTMENT TAILOR POINT FOR RSS (2K TO 14K} NOMINAL 10K. 
NOTE 6 DELETED. 
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Figure 6-51. Inboard Monitor/Keyer Card A3, Schematic Diggram 
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Figure 6-52, AFCS Keyer Card A3, Schematic Diagram 
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Figure 6-54. VHF/UHF Driver/Power Amplifier A10A.1, Schematic Diagram 
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Figure 6-55. Solid-State Vane Switch Schematic Diagram 
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AC Control 

AC Power-Failure 

AC to AC Converter 

Alignment . eo dis > 3h oh 
Amplifier Compressor, Audio. a ae 
APC Drive Transistor : 

Audio Filter Circuit . : Fi 

Audio Input and Remote Keying 

Audio Input Transformer . 

Audio Level Detector 


Battery Charging Circuit 
Blower . eer : 
Buffer Amplifier . 


ALPHABETICAL INDEX 


Buffer Amplifier/Multiplier Electrical instrument . 


Buffer Modulator 


Capabilities and Limitations . 

Carbon Microphone . : 

Carrier Level and Mod Level Potentiometers . 
Chassis Maintenance. 

Controls and Indicators 

Control RF /Modulstor . 


Control. Thermal/Detector Modulation Percentage/Coaxi Relay Control/Keyer Inhibit as 


Crystal Frequency Selection . 
Crystal Not Available 


Divider/Control_ . ‘ 
Doubler, Radio Frequency, VHF 
Driver, VHF : ; 
Driver, UHF . . . 
Driver/Power Amplifier, VHF 
Driver/Power Amplifier, UHF 
Dynamic Microphone 
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4-142, 5-28 
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1-22 

2-26 

5-38 
5-33 . 

T3-1 

| 4.89, 5-50 
. 4-94, 5-51 
3-8 

3-24 


4-24, F6-35: 
441 

4-54 

. . 4-59 
- 449, 5-20 

» 4-57, 5-20 
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Equipment Required But Not cia 
Equipment alae 

Exciter . 

Exciter Chassis... . . . 
Exciter Starting Procedure 

Exciter Tuning Procedure . 

External DC Source . 


Fault Diagnosis .. . 
Fault Isolation Tables . 
Filament Supply . ae 
Filter Amplifier/Detector . 
Frequency Range 


Front Panel Switches, indicators, ‘and thes : 


Functional Description . 
Grid Supply 


High Voltage Power Supply . 
High Voltage Switch 

Hybrid . : 
Hybrid/Detector 


Input Power Connections . 
Installation 


Keyer, Control Transfer 
Keyer-KY-668/GRT 
Keying, Current. . - - 
Keying, Special Lines . - 
Keying, Tone . ran 
Keying, Voltage . 
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2-28 


. .. 514 
75.2 thru T5-18 
. 4-130 


. 4-94 


. 5-30 
4-148 
- 4-65 
. 4-66 


2-17 
2-10 


4-101 
4-106 
4-110 

2-31 
4-108 
4-109 
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Paragraph, Figure, 
Subject Table Number 
L 
Leading Particulars. . 120 
Line Amplifier . "4.79, F6-14A 
Local Input Connections . . : 2-25 
Low Level Audio Input ssa Stepping : 2-33 
Low Pass Filter F 4-69 
. M 
Maintenance Test Equipment and Special Tools T5-1 
Module Removal and Replacement . 5-15 
N 
Normal Meter Indications . - 5-10 
Oo 
Oscillator a . 411, 5-18 
Oscillator, Crystal . . ‘ 4-13 
Oscillator Crystal Installation 3-8 
Oscillator, External Input . » . 416 
Oscillator-Multiplier . 4 ote 4.33, 4.35, F3-1, F6-3B 
Oscillator-Synthesizer : 421, 4-22, F3-1, F6-34, T3-1, 3-10 
Over Current Protect Circuit . 4-115 
Oven. . .. 4.15 
Pp: 
Percent Modulation Circuit . . 4-100 
Phase Comparator 4-30, F6-37 
Power Amplifier Starting Procedure 3-11 
Power Amplifier Tuning Procedure . + 2 312 
Power Amplifier VHF . “456, 4 119, 5-25, 5-41 
Power Amplifier UHF . 4-63, 4-119, 5-25, 541 
Power Sensor . : . . 47) 
Power Supply . . . 4-112, 5-24 
Power Sensor and Low Pass Filter i . 5-22 
Power Supply Control Grid/Thermal ControWAC Control é 4-127, 5-27 
Power Supply Plate/Screen Grid . : 2. oe 4-134 
PreOperating Check . 7 3-7 
Preparation for Reshipment . 2-38 
Printed Circuit Cards 5-23 
Q 
Quadrupler, UHF_ ... 4-44 
Quadrupler Revised . . 447 
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ReceivingData 2. ee ese ee 
ReferenceGenerator . . - se te = : 
R-F Generator 6 5 es we ee 
Regulator . .°. . en = 
Relay Control Circuits . Pa eee ee 
Remote Input Conuecions Bat rex te ba Sey te 
Remote Operation 2 6 ys i ee ee 


Starting, Tuning , Operating : and ‘Stopping Procedure . 


Strapping Exciter. . -. . we 
Strapping, Power Amplifier : Ce ee ee 
ie Cael ae shia eae 
Switching Regulator... ee ee 
System Check . yh ots we he ; 


Test Position Description: .-. 

Thermal Control Circuits . . 6-0. - + > 
Thermal Detector Circuit. ...-.. +- 
T/R Relay ControlLine ... 5. 4; 
Tune-Operate Control . ... ....-.- 
Tuneup and Test. . : tae. ate eh 
Tuned Cavity Vacuum Tube. 7 é 

Tunable Filters 206 ee ete eet 
Tuned Cavity. 6 6 ee be te ee 
Tuned Cavity, VHF . 2 «:) +e eee 
Tuned Cavity, UHF . . 2... - 2s es 


VHF Cable Assembly 


Wide Band Modulation. ©... «+ + s+ > 
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